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REPORT. 



7b the Legislature ofth€ State of New York : 

The Entomologist^ ia accordance with the requirement of the act 
establishing the office of State Entomologist, would respectfully pre- 
sent the following report : — 

In assuming the duties with which he is specially charged — "the 
stndy of insects injurious to agriculture and of methods for controlling 
and preventing their depredations,"— he has done so in earnest devo- 
tion to his department of study — with a sense of responsibility aris- 
ing from the magnitude of the field of his investigations and its con- 
sequent demands — a conviction of the great importance of such 
studies — a determination that, to the extent of his ability, they shall 
be made to promote the interests of the State, and tlie hope that they 
will contribute to the obligations under which other States and 
countries have already been placed to the State of New York, by her 
valuable contributions to applied science. 

IHPOKTANCE OF ENTOMOLOGICAL 8TUDT. 

It should not be necessary in this enlightened age, marked by so 
great advance in every department of science, to urge the importance 
of the study of the Insect world. A century ago, when Entomology 
and many of the allied sciences were in their infancy, it was popular, 
and perhaps excusable, to ridicule the study, which frequently ex- 
tended no further than the gratification afforded by the possession of a 
cabinet of insects properly labeled and systematically arranged. Those 
devoted to the pursuit were looked upon as occupied with trifles. 
Such views are still held at the present day by those who are ignorant 
of the greait change that a century has wrought, and of the practical 
purposes which this preliminary work of collecting, naming, and de- 
Bcribing have meantrme been made to serve. The study of insects has 
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assumed an importance in its direct application to advancement in 
agriculture, horticulture and sylviculture, second to no other depart- 
ment of natural history. It has called to its furtherance some of the 
best intellect in this country and in Europe. The literature of ento- 
mology has become extensive and assumed honorable rank. Five 
monthly publications exclusively devoted to the science are ably sus- 
tained. A list of American entomologists lately compiled contains 
nearly a thousand names. Several of our States are employing State 
entomologists, and others, in compliance with demands made upon 
them by agriculturists and others, are moving for their appointment 
The Department of Agriculture at Wasiiington is earnestly engageil 
in entomological work, through its Entomologist and corps of assist- 
ants; and tiie General Government has for several years been sustain- 
ing a S|)«*uial Commission, through liberal appropriations, charged with 
the investigation of a few of our more injurious insects whose excess- 
ive ravages and wide-spread distribution have given to them a na- 
tional importance. 

The importance of entomological study maybe more fully shown by 
some further considerations which I beg leave to present: 

1. Extent of Insect Depredations. 

It has been truthfully said that insects have established a kind of 
universal empire over the earth and its inhabitants. Minute as many 
of them are, and insignificant in size to other than naturalists, yet, in 
combination, they have desolated countries and brought famine and 
pestilence in their train. If unrestrained power could be given them, 
all counter-checks removed, and they were left free to attack us in our 
persons, food, clothing, houses and domestic animals, the consequent 
disease, poverty, exposure, and want, would, in the end, remove the 
human race from the face of the earth. Air, earth and water teem 
with them ; there may be claimed for them almost an omnipresence ; 
they swarm in the tropics, and find a suitable home in the Arctic re- 
gions. They abound in our homes, our gardens, orchards, fields, vine- 
yards, and forests. In tho vegetable kingdom they are found in the 
seed, tho root, the stalk or trunk, the pith, the bark, the twig, the bud, 
the leaf, the blossom, and the fruit — within or upon every portion of 
tho vegetable organism. They are parasitic on our persons and upon or 
within all of our domestic animals. They attack and destroy fishes 
and birds. They have their natural home in many of our articles of 
food. By their disgusting presence and annoyance they may render 
our homt»3 unten ible. They burrow within our household and agri- 
cultural implements. They occasionally take possession of our books. 



EXTENT OF INSECT DEPREDATIONS. ^ 3 

No asylum is so secure that they may not intrude; no condition in' 
lifo is exempt from their presence and attack. 

From this general diffusion there necessarily results extensive losses. 
Provided often with wonderful means for self-preservation and for the 
perpetuation of the species, they arc ever ready in the exercise of their' 
powers to dispute with man his claim of exclusive right in property. 
Never withont the imposition of a heavy tax upon the products of his 
labor, they often manifest a determination to wrest from him the en- 
tire results of a season^s toil. Many of the more injurious species liv- 
ing solely upon such vegetiible productions as man regards as essential 
to his welfare and almost indispensable to his existence, there follows 
SIS the consequence of the " struggle for life," continual collision and 
antagonism. Have the study and labor of a long series of years at 
length brought the products of his garden and his orchard to such a 
degree of perfection that only traditionary lore can trace therein spe- 
cific identity with the wild, uncultivated parent-plant, it would seem, 
at times, as if all this improvement served no other end than to pro- 
vide more sumptuous repasts to augmented hordes of insects with 
greatly increased powers of destructiveness. 

. To the vegetable world, insects are mainly indebted for their suste- 
nance, and a vegetable growth entirely free from insect attack would 
l>o an anomaly in nature. From careful and extended observations, it 
has been estimated that there are, upon an average, six species of ii^- 
scctB attacking each species of plant. Upon most of our cultivated 
plants, such as garden vegetables, shrubs, trees, grasses, cereals, etc., 
they have become quite numerous, for the qualities resulting from 
careful culture which have made them more valuable to us, have, at the 
same time, rendered them more attractive to insects. Ten years ago 
(since which time great progress has been made in economic entomol- 
ogy). Dr. Packard stated* : " I could enumerate upwards of fifty 
species of insects which prey upon cereals and grasses, and as many 
which infest our field crops. Some thirty well-known species ravage 
our garden vegetables. There are nearly fifty species which attack the 
grape-vine, and their number is rapidly increasing. About seventy- 
five species make their annual onset upon the apple-tree, and nearly as 
many may be found upon the plum, pear, peach, and cherry. Among . 
onr shade trees, over fifty species infest the oak ; twenty-five the elm ; 
seventy-five the walnut, and over one hundred species prey upon the 
pine.'* 

The above stated numbers have already been found to be much be- 
low the truth. Several, if not all of them, may be safely doubled, for 

* First Ann. Rep. Ins. Mass.^ 1871, p. 6. 
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on Iho applo true above une huadreil and aisty specit^s are now known 
to occur,* Fifiy-two species of TiimdiB ulono are recorded upoa the 
oak, by fur tlie larger number of which arc Icaf-miner^.f 

Perhaps the extent to which the depreJutions of a single insect may 
extend CLiunot be better illustrated thua by rcfereace to the grupe 
phyllo.tora — Phi/lloxera vilifoliiB {Fitoh), a miaute insect, belonging 
to the family of Aphididte, or plant-lice. Tlie earlieot notice of tills 
species was that given by Dr. Fitch, in the year 1855, who briefly no- 
ticed it under the name of Pemphigus vitifolia, as forming small galls 
OQ the margin of the leaves of some grape-vines, in Washington 
county. If. Y.t By same means the species was carried to Europe, and 
it was detected in France, in 13US, by Prof. Planchon, infesting the 
roots of grape-vines. Believing it to bo an uudcscribed species, it was 




D Pbtlloiiea: — a, femsle vitifolia, ventral riew, ahoiring egg throogli 
dorulTiew; iM^ally enUrned tarsus; J, shrunken anKl Joints, u 
josition ; i, male P. carnacaulit, dorsal view. The dots in circles indi- 



■[n the Appendix (B.) willbe fuundn liatotthe appli 
■A far a-i I haro noted them. It contain! onehundradu 
quite ineomplete, it U published at this time in order to invite additions by those Kho msy 
discover omitted species. 1 purpose, as soon as practicable, to present a report on our 
•pple-tree insects, whieh shall contain notiecs o( all of our Icnown species, with flgnres il- 
lustrating them as far as possible, together with the moat effectual methods for preventing 
their injuries. 

^Otanibtn' FiKid-plaitUofI%iuiAa—BalU JT. S. Otolog.-Otograph. Sare. Terr., iv.lSTS, 

pp. lie, i£0. 

tTramaduiiu of tht Htm Fort Slalt ^yrimtturoi SocWy (or 1854,roI. liv, 185S, p. BBS. 
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Bnbsequently published by him as Phylloxera vaslalrix. Later, through 
cocnparidOQ and study of the different forms, the identity of the root- 
inhabiting and the leaf-inhabiting forms was established. Since that 
time, notwithstanding the most earnest efforts to arrest its spread, aided 
by legislation, muniQcent grants, and the learning of the most distin- 
guished scientists, it has continued to extend its area and increase 
its ravages, until it has invaded every vineyard in France, and threatens 
the entire destruction of the cultivation of the vine. The female, 
{neatly enlarged, is shown in Fig. 1 with a dot beside it indicating its 
natural size. The male of a very simihir species is also shown. 

It is just announced that jilmost everywhere in the French wine dis- 
tricts, windlasses are at work tearing up blackened vines killed by the 
phylloxera, and it is estimated that nearly 1,000,000 acres of vineyards 
have been cleared and the land turned to other uses. The interest and 
the alarm caused by these ravages are shown by the reward of 300,000 
francs ($60,000), which has been offered by the French Government, for 
the discovery of a method of destroying the insect ; and the large grants 
which have, for several preceding years, been placed at the disposal of 
the French Minister of Agriculture and Commerce, for tlie purpose of 
encouraging research and experiments as to the best way of dealing 
with the phylloxera, have, during the present year, been increased to 
the amount of 969,750 francs (nearly $200,000). 

The insect has also made its appearance in Australia, and such are 
the apprehensions that its introduction has excited, that Victoria, 
New South Wales, and South Australia are to contribute $100,000 
toward the expense of exterminating it.* 

The minute size of this insect, scarcely more than a microscopic dot 
in several of its stages, and in its winged state less than one-tenth of 
an inch in length, always needing a microscope for its observation, 
exemplifies the apparent paradox often met with in the insect world — 
the smaller the creature the greater its power of injury. 



2. Losses from Insect Depredations. 

Could approximate estimates be had of the pecuniary losses resulting 
from thesedepredationson ourprincipal crops, the figures obtained would 
be the only arguments needed to enforce the importance of investiga- 

*I^f/ch€, iii, IS.Sl, p. 215. 
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tioLis to arrest them. There is probubly not a singlo crop cultivated 
whicti the infeEtiug iusfcta do not 
diminish by at least one-tenth — an 
amount of injury which would hardly 
be noticed. They often injure cro{U 
to the extent of oue-fuurlh or ouv- 
half, and occasionally entirely destroy 
them, as during the rdvagcg of 
^ the wheat-midge — Diplosis Iritici 
\ (Kirby) in this State, in 1854-1857, 
when entire fields were leftunharves- 
ted.* Oneof ourex-Govemora, in his 
agricultural addresses, has frequently 
urged that insect dt^predatious upon 
crops of ono-fourth or one-half their 
i should be regarded as a direct 
' lax of twenty-five i>er cent or fifty 
per cent levied upon their full valac, 
' and collected, perhaps, year after year, 
without a show of resistance; but 
which each farmer could, and there- 
fore should, resist, ard thereby relieve 
himself from at least a portion of the 
buMen. 

Amongtheestimatcem^de of thew 
losses occurring throughout the Uni- 
ted States are the following: 

The loss to the whi'at crop in the 

State of New York, iu the year 1854 

from the wheat-midge, was estimated, 

from carefully collected data, by the 

Secretary of the State Agricultural 

Society, at above fifteen millions ■ of 

iB(»(uit¥iU!h): doUars.\ The amount would bo a 

Bniurfiotl! d. itniBiiniil third larger if estimated at the price 

. "o" ;iid'n".tulU{' Bnd *° "'''"^'^ "heat afterward arose that 

iT-iikc BppoiidaRes, for cuid- nJQtcr. (The iusi«t iu its natural 

}f whi;ut Bliuwing iha Urvn 8IZ0 and as it appears when magni- 

^leV /,' UrT* cr9iWmg''wii'ii ^^'^ '^ shown iti Fig. 'Z, together with 

U-ndert; j"', ila n.iliiraT Biie; [[g pj,„g g^^ lurvfe). 
ilarijed Tiew ot entenor end '" ^&o / 

K iiii ■ dry mirfucB with its From estimates made by the Sec- 
!ui?'Iiwud«d"t;1.Ld'iu m.'"un! TPtury of tjie OIlio State Bom-.l of 

lich would hare jicldM] 







■In ISTitt. in LiTintcslon countv, N. Y.. 3,000 Acrea, on Bit« wbich 
thirty busbela *n acre, were not fiarvmled. 
t Fitch's 8i«h Report {p. la), Tramaetioiu JV™ Tori StaU AarieuUural Soeittv, ix, 

1860, p. 754. 
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Agriculture^ the loss to the wheat crop from the same insect during 
the same year in that State was even greater than in NewYork. 

In IddTy the insect having extended its ravages over a larger portion 
of the State of New York, the loss exceeded that of 1854. in Canada, 
the same year, it destroyed about eight miUiotis of bushels. 

The ciish value of the wheat and corn destroyed in the year 18G4, iu 
the State of Illinois, by the chinch-bug — Blissus leucojJierns (Say), 
is estimated at seventy-three milUoiis of dollars,* 

The same insect injured the wheat, oats, and corn in the State of 
Missouri in 1874, as appears from estimates made iu the larger number 
of counties in tlie State, to the amount of nineteen millions of dollars.^ 

The loss to corn, potatoes and other crops in the States of Kansas, 
Nebraska, Iowa, and Missouri in 1874, from the ravages of the Bocky 
Mountain locust — Calojytemis spretus Uhler, is computed by the 
United States Entomological Commission at nearly fifty-six millions 
of dollars, and the actual loss to the four States is estimated at one 
hundred millions of dollars.^ The insect is shown in Fig. 3, at a, in 





a. h. 

Fio. 8. — Tbi Rockt Mountaix Locust a, compared with Uie Red-legged locust ((7a/<^^4mitf 
ftmur-ruhrum b). 

comparison with the shorter winged red-legged grasshopper (Caloptenus 
fernur-rubrum), at b, common in tlie State of New York and in most 
of the Northern United States east of the Mississippi river. 

For the same insect, from county returns of loss upon grain alone in 
the western portion of Missouri, in 1875 (omitting several counties that 
made no returns). Professor Riley figures an aggregate in twenty-six 
countieaof fifteen millions of dollars.% Single counties suffered to the 
extent of two millions of dollars. 

Careful estimates of damage sustained from the cotton-worm — 
Aletia argillacea Habner (the moth of which is represented in Fig. 4), 

upon an assumed value of l;50 per bale 
on the number of bales less than an 
average crop, give, as the annual loss 
for the fourteen years prior to 1878, in 
several of the cotton States, the follow- 
ing amounts: Georgia, $3,912,000; Louis- 

F.O. 4.- Te. Mo;h OP TH- Cottox iaua, $4,487,000 ; Alabama, $4,780,000; 
Worm {AUtia argUlacta Httbn.) Mississippi, $6,150,000 ; Texas, $7,406,. 

000; and in nine of the principal cotton States, the following result : 

♦ Riley' a Second Rep. Ins. Mo., 1870, p. 28. 

t Seventh Report Ins. J/b., 1875, p. 25. 

X Fmi Ann. Rep. U. S. Ent. CommU., 1878, p. 121. 

9 Riley's Ei^Mh Rep. Im. Mo., 1876, p. UO. 
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a possible loss of ihirty millions of doUars in years of general preralence 
of the caterpillar. ^ 

From the oensns retnms of the valae of the agricnltaral products of 
the United States, and estimates of injuries inflicted by certain insects 
in several of the States, it has been computed that the aggregate - an- 
nual losses from injurious insects throughout the Union equals two 
hundred million^ of dollars.^ 

B. D. Walsh, who was one of the most able of our economic ento- 
mologists, gave it as his opinion that the United States suffer from the 
deprcflations of noxious insects to the annual amount of three hundred 
millions of dollars, % 

3. Excessive Insect Depredations in the United Statet^ 

The study of insects assumes an importance in this country far 
greater than in any part of the world. Nowhere else are insect inju- 
ries so iicrious as ^n the United States. Our several crops are attacked 
by a larger number of insect pests, and the losses that they inflict 
upon each arc almost invariably in excess of those occurring in the 
countries of Europe. Three causes have concurred and are mainly in- 
strumental in producing this condition : 

I. The Importation of Injurious Insects. — Very few of our vari- 
ous agricultural products are native to our soil. Nearly all of our fruits, 
grasses, cereals, garden vegetables, and probably three-quarters of our 
weeds are of foreign importation — mainly from Europe. With their 
introduction very many of their attacking insects were also introduced 
or subsequently brought hither, as, for example, the wheat-midge 
(DiploHis tritici), the currant-worm {Nematus ventricosus), the oys- 
ter-shell bark-louso {Mytilaspis pomicorticis), the apple-tree plant- 
louse {Aphis 7nali), the hop-louse {Aphis humuli), the grain-Aphis 
{iSiphonophora avcnce), several other species of plant-lice, the codling- 
moth of the apple {Carpocapsa po7nonella), the cabbage-moth {Ephestia 
inferpuncfeWi), the cabbage-butterfly {Pieris rapes) ^ the currant- borer 
{^Efjeria tipiilifonnis), the asparagus-beetle {Crioceris asparagi)^ the 
clover-root borer {Hylasies trifolii), the onion-fly {Anthomyia ceparum) 
and sevenil other root-flies, the boll-worm or the corn- worm {Heliothis 
ariniyer), and a number of destructive cut-worms {Agrotis c-nigrum^ 
A. bftja, A. prasifia, A. plecta^ A. saucia, A, ypsilon, Mamestra tri- 
foUi, ILtdetui Arctica), etc. 

Compiiratively few of our native injurious species have been intro- 
duced in Europe, consequently the number of those imported to this 

^Comstikck't) Heport upon Cotton Insects, 1879, p. 70. 
tPackard, in Jlayden's 9th Annual RepoH U. S. G.-G. Surv. Tsrr., 1877, p. 591. 

XAtnsrican Entomologist^ i, 1868, p. 2. 
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conntry so greatly exceed those exported, that the preponderance, 
added to oar native forms, seems to warrant the assertion that 
** America is the home of insects.*' 

2. The Increased Destructiveness of Introduced Insects. — It 

is well known to entomologists that those of our insect pests which are of 
Euro|>ean origin have become far more injurious here than tliey were 
ever known to be in their native homes. This may be illustrated by a 
reference to a few of our injurious species. The wheat-midge, intro- 
duced to this country about the year 1820, and first observe<l in North- 
ern Vermont,* has never, throughout its entire European history, ex- 
tending over nearly a century and a half, displayed an approach to the 
destructiveness which it has shown since its advent here. Its injuries 
have indeed, at times, created alarm and entailed serious losses in poi- 
tions of England and Scotland, but on the Continent its existence was 
hardly known for a century after its discovery, and subsequent to that 
time it had not been very prevalent. Curtis, in writing of the species, 
calls it the British wheat-midge (indicating a restricted European 
range), and states that M. Herpin is of the opinion that it is an inhabit* 
ant of France. t 

The ravages of the cabbage-butterfly, Pieris rapce Linn., brought 
to this country by the way of Quebec, about the year 1858, have 
greatly exceeded those committed by it in Europe. It has proved very 
destructive to cabbages wherever it has appeared, and it seems destined 
to spread over all of the United States, as it crossed the Missouri river 
in 1880 and has entered Nebraska.^ 

The asparagus-beetle, Crioceris asparagi (Linn.), which has at times 
destroyed entire plantations of asparagus upon our sea-board in the 
vicinity of New York, has been known for centuries in Europe, but 
has hardly been referred to by writers on economic entomology as an 
injnrions insect. Although common in Russia, a writer in referring 
to it« in 1880, states, that it is never Known to bo obnoxious there. 

The carpet-beetle, Anthrenus scrophulario (Linn.), first noticed m 
this conntry in the year 1872, hsis been recognized as a common 
species throughout a large part of Europe for more than a century. 
While in several portions of the United States its ravages on carpets 
have excited serious alarm in housekeepers and have threatened to 
compel a resort to uncarpeted floors, no instance is known of its ever 
having been detected in feeding upon carpets in Europe, although 
stated to be injurious to ** furs, clothes, animal collections and even 
leather and dried plants." More frequent reference is made by Eu- 

♦Fitch, Sixth^Ninth fieports Ins. N. }'., 1865, p. 8. 
iFarm InMctn, 1860, pp. 260, 266. 
XCariodian Entomologist^ xir, 1882, p. 40. 
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ropcan writers of the oocurFeiico of the boeClo upon Eovrers than ol 
the larva within houBes.'* (Tho iusect, iuitBaevcrulBtugea, ia sbowniu 
Fig. 5.) 




FiO B.— AsTBRixui scKOPHULAsix : a,1helarvii; i, the cast skin uF fli>! Urra atmolt' 
ing; c, Ibepupa; d, thebeella — eotarged troin uftlural tiiet dUowd in accompuiyiiig Hum. 

The increased ravagea of our introduced inacct« result from the new 
coiiditioDS under which thej are here placed. The rclationa that dur- 
ing the lapse of centuries had grown up between them and their food- 
plants, their insect paraaitcB, the birds and other animals that preyed 
upon them, whereby a balance and an intenlependeiice had become es- 
tablished — have all been broken up. When brought to our ahorea 
tbey find, })erhaps, more abundant food, of a character more acceptable 
and attractive to them. But mainly, in their importation, Iheir natu- 
ral parasites and the enemies which had kept them in subjection have 
been left behind, and they are free to ply their duatructive work and 
to "increase and multiply" without hindrance or molestation, uoleaa 
some of our native parasites shall at length acquire the habit of prey- 
ing upon them, and other foes diBcover that tJiey are " good far food," 

3. The Large Areas Devoted to Special Crops.— The esces- 
give ravages of insects in the United States are largely owing to the culti- 
vation of their f ood- plants in extended areas. We miiy illustrate this by a 
reference to our apple-tree insects. Two hundred years ago not even 
the wild crab, the enrliegt representative of the apple, existed in tliia 
country, and consequently there were no apple- in sects. Later, when a 
few apple-treea became the adjunct of tho simple homes of the early 
settlers, those of our insects to which they offered more desirable food 
than that on which they had previously subsisted, were obliged to 
wing their way often for many miles in search of a tree upon which to 
deposit their eggs. If birds were then abundant, how few of the in- 
Bccta could safely accompliah audi extended flighta. But in thoapple 
orchards of the present day — some of tJiem spreading in an almoat un- 
broken mass of foliage over hundreds of acroa — our numeroua apple 

*Uagun, in CaaaJian £ntnnoU>gut, X, 1ST8, p. IGl. 
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insects may find the thrifty root, the vigorous trunk, the succulent 
twig^ the tender bud, the juicy leaf, the fragrant blossom, and the 
crisp fruit spread out before them in broad array, as if it were a special 
offering to insect voracity, or a banquet purposely extending an irre- 
sistible invitation to the tent-caterpillar, the codling-moth, the canker 
worm, the striped-borer, the bark-bee tie, the twig-boi'er, the leaf-aphis, 
the bark-louse, the root-louse and every other of our one hundred and 
sixty species of apple insects. Here they may luxuriate as nowhere else. 
The required food is greatly in excess of insect need. Careful cultiva- 
tion has made it the best of its kind ; appetite is stimulated ; develop* 
ment is hastened ; broods are increased in number; individuals are 
multiplied beyond the conservation of parasitic destruction ; facili- 
ties of distribution are afforded with hai*diy a proper exercise of 
locomotive organs, and when these almost useless members have be- 
come aborted, as in the wingless females of the bark-louse (Mytilaspis 
pamicarticis) and the canker-worms {AnUopteryx vernnla and A. 
pomeiaria), the interlocking branches afford convenient passage from 
tree to tree. 

In like manner, every crop cultivated on a large scale, holds out 
strong invitation to insect attack, and wonderfully stimulates insect 
fecundity. Nowhere in the world are crops massed in so large an 
acreage as in this country — their extension ever keeping pace with 
the invention of special mechanical contrivances for their gathering, 
and the extent to which hand-labor and horse-power may be replaced 
by steam. The following are a few instances of extensive areas devoted 
to S|)ecial products : 

The largest apple-orchard in the world is believed to be that of Mr. 
McKinstry, near Hudson, N. Y. It embraces about 300 acres and con- 
tains 26,000 apple-trees. Extending for nearly a mile along the public 
highway and for one-half a mile in the rear, it appears, when viewed 
from some favorable point, like a vast sea of orchai*d. Six miles of 
road extend through the grounds for access and for carrying away the 
gathered fruit.* 

The pejich orchard of the Orchard Hill Fruit Farm, at Orchard Hill, 
Georgia, is believed to be the largest in the world. It contains 54,000 
peach-trees, and occupies 540 acres. The proprietor, Mr. John D. 
Cunningham, informs me that he will probably plant 250 additional 
acres the coming fall, wliich would then give him 84,000 trees. 

A fruit-grower in California (Mr. G. G. Brigga, of Davisville) has 
1,010 acres of grape-vines, in four parcels of respectively 120, IGO, 270, 
and 400 acres. Nearly all arc muscats of Alexandria and are culti- 



^FirocesdiiufH Wtatern N, V. Horticultural SocUiy, at 26^A Ann. M^t. in 1881, p. 81. 
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ropoaii writers of tlie ocourrenco of the beetle upon flowers than o{ 
the larva within houses.* (Tho insect, iu itssevcral stages, is sbowa in 
Fig. 5.) 




soPHDLAai.c : a. the Urvi ; b, the cmt skin ul Ihe lirfa at molt- 
log; c, the pupa i d, the btetle — enlarged trom nUurat siiea ihawu ia accompaayinK 1iaa& 

The iucreased ravages of our introduced ioaccta result from the new 
couditioDS under which they arc here placed. The rehitions that dur- 
ing the lapge of centurieB hod grown up between them and their food- 
plants, their ia§ect parasites, thn birds and other animals that preyed 
upon them, wliereby a balance and an interdependence had become es- 
tablished — have all been broken up. When brought to our shores 
they find, perhaps, more abundant food, of a character more acceptable 
and attractive to them. But mainly, in their importation, (heir natu- 
ral paraailes and the enemies which hud kept them iu subjection liave 
been left behind, and they are free to ply their destructive work and 
to " increase and multiply " without hindrance or molestation, unless 
some of our native parasites shuU at length acquire tlie habit of prey- 
ing upou them, and other foes diecorer that they are '■ good for food." 

3, The Large Areas Devoted to Special Crops. — Theexoes- 
sive ravages of insects in the United States are largely owing to tlie culti- 
vation of their food- plants in extended areas. We miiy illustrate this by a 
reference to our apple-tree insects. Two hundred years ago not even 
the wild crab, tho earliest representative of the apple, existed in this 
country, and consequently there were no apple- in sects. Later, when a 
few apple-trees became the adjunct of tho simple homes of the early 
settlers, those of our insects to which they offered more desirable food 
than that on whieh they had previously subsisted, were obliged to 
wing their way often for many miles in search of a tree upon which to 
deposit their eggs. If birds were then abundant, how few of the in- 
sects could safely accomplish such extended flights. But in the apple 
orchards of the present day — some of them spreading in an almost un- 
broken moss of foliage over hundreds of acres — our numerous apple 
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insects may find the thrifty root, tho vigorous trunk, the succulent 
twig, the tender bud, the juicy leaf, tho fragrant blossom, and the 
crisp fruit spread out before them in broad array, as if it were a special 
offering to insect voracity, or a banquet purposely extending an irre- 
sistible invitation to the tent-caterpillar, the codling-moth, the canker 
worm, the striped-borer, the bark-beetle, the twig-boi-er, the leaf-aphis, 
the bark-louse, the root-louse and every other of our one hundred and 
sixty species of apple insects. Here they may luxuriate as nowhere else. 
The required food is greatly in excess of insect need. Careful cultiva- 
tion has made it the best of its kind ; appetite is stimulated ; develop* 
mcnt is hastened ; broods are increased in number; individuals are 
multiplied beyond tho conservation of parasitic destruction ; facili- 
ties of distribution are afforded with hardly a proper exercise of 
locomotive organs, and when these almost useless members have be- 
come a1>ortcd, as in the wingless females of the bark-louse (Mytilaspis 
pomicorticis) and the canker-worms {Anisopteryx vernala and A. 
pomeiaria), the interlocking branches afford convenient passage from 
tree to tree. 

In like manner, every crop cultivated on a large scale, holds out 
strong invitation to insect attack, and wonderfully stimulates insect 
fecundity. Nowhere in the world are crops mussed in so large an 
acreage as in this country — their extension ever keeping pace with 
the invention of special mechanical contrivances for their gathering, 
and the extent to which hand-labor and horse- power may be replaced 
by steam. The following are a few instances of extensive areas devoted 
to s{>ecial products : 

The largest apple-orchard in the world is believed to be that of Mr. 
McKinstry, near Hudson, N. Y. It embraces about 300 acres and con- 
tains 2(i,000 apple-trees. Extending for nearly a mile along the public 
highway and for one-half a mile in tho rear, it appears, when viewed 
from some favorable point, like a vast sea of orchard. Six miles of 
road extend through the grounds for access and for carrying away the 
gathered fruit.* 

The peach orchard of the Orchard Hill Fruit Farm, at Orchard Hill, 
Georgia, is believed to be the largest in the world. It contains 54,000 
peach-trees, and occupies 540 acres. The proprietor, Mr. John D. 
Cunningham, informs me that he will probably plant 250 additional 
acres the coming fall, which would then give him 84,000 trees. 

A fruit-grower in California (Mr. G. G. Briggs, of Davisville) has 
1,010 acres of grape-vines, in four parcels of respectively 120, IGO, 270, 
and 4G0 acres. Nearly all are muscats of Alexandria and are culti- 

^Procttdings Western K V. JJoHicuUural SoeUty, at iMh Ana. Mett, ia 1881, p. 81. 
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vated for raisins, the product of which, when all shall come to full 
bearing, is estimated at 200,000 boxes, or 4,000,000 of pounds.* 

The cotton plantation of Gol. B. 6. Lockett, near Albany, Ga., con- 
tained in 1872, 6,500 acres of cotton.f 

From the Dalrymple farm, in Nebraska, there were harvested 12,000 
acres of oats and 24,000 acres of wheat. The grain was cut by 125 
reaping machines moving in divisions, and a number of steam-thresh- 
ing machines were employed. | 

In the San Joaquin Valley, in California, there were three wheat 
fields containing respectively 17,000, 23,000 and 36,000 acres. The 
crop of the latter was 1,440,000 bushels. One side of the field is seven- 
teen miles long. When plowed, ten four-horse teams were attached to 
ten gang-plows, each gang having four plows. Lunch was served at a 
midway station and supper at the terminus. § 

A Colorado potato field, near Denver (belonging to Mr. Kufns 
Clark) is 150 acres in extent, and its yield for 1864 was estimated at 
from 25,000 to 30,000 bushels. During the season more than $2,000 
wei-e expended in defense against the potato-beetle.** 

In 1877, in Dighton, Mass., 1,000,000 quarts of strawberries were 
raised — over 30,000 bushels. 

The tendency in our country appears to be toward the cultivation of 
special crops on a scale only limited by the means of handling them. 
It is but the natural result of the proverbial industry and energy of 
the American people ; the great improvements recently made in agri- 
cultural implements; the rapid increase in population; increased 
facilities of transportation ; and an increasing foreign demand for our 
products. But it is questionable, in view of the alarming increase of 
insect depredations, to what farther extent this aggregation of single 
food-plants may be carried, without the attendant multiplication of at- 
tacking insects to a point where it shall be impossible by any human 
means or by parasitic aid to prevent their obtaining the entire mastery 
of us. 

4. The Immense Number of Insects. 

In number of species, insects far exceed that of all the other classes 
of the animal kingdom combined, viz.: mammals, birds, reptiles, 
fishes, crustaceans, worms, etc.ff The number already known is 

*For yield in former je&rs, Kee Country Gentleman, xlvii, 1882, p. 208. 

i Report of the Commiseioner of Agriculture for 1872, p. 448. 

X The Rural N^raeka for November, 1880. 

^Country Gentleman, xxxvii, 1872, p. 688. 

** Report of the Oommiesioner of Agriculture for the year IB7 4, p. 280. 

tf There are about 55,000 species of animals known, exclusiro of insects. (Ihckard'e Guide 
to the Study of Ineeete, 1869, p. 103.) 
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immonse, and the new species that are being continaally added to onr 
lists, as the I'esults of an increased number of observers, more thorough 
collections^ and more extended explorations^ is constantly enlarging 
the estimate which naturalists from time to time present of the proba- 
ble number occurring throughout the world. The discovery of new 
forms is ever in advance of the ability of entomologists to give them 
description, name, and classification. There are to-day in the British 
Museum no less than 12,000 species remaining undescribed, and like 
nn worked material is to be found in every collection of any extent in 
both hemispheres. Fifty years ago, 70,000 species had been described, 
and it was then thought that there were at least twice that number in 
existence. The scientific activity of the past half century has more 
than quadrupled that number, and there are now 320,000 de- 
scribed species. In view of this rapid increase, it will not be safe to 
assume that even yet one-half of the actual number have been de- 
scribed. From our present knowledge, and from the vast extent of the 
globe which is still, in natural science, terra incognita, it does not seem 
improbable that the number of insects in the world may reach a mil- 
lion of species. 

Leaving the species and passing to individuals — if we proceed to a 
calculation of number, we almost question the results shown by our 
figures. Dr. Fitch has given us a computation of the number of 
cherry-tree aphids — Aphis cerasil^Hkhv. — occurring upon some trees 
upon his grounds. Ho writes:* "Among the cherry-trees alluded 
to, was a row of seven youifg ones which had attained a height of about 
ten feet. By counting the number of leaves upon some of the limbs 
and the number of limbs upon the tree, I find a small cherry-tree of 
the size above stated is clothed with about seventeen thousand leaves. 
These loaves could not have averaged less than five or six hundred lice^ 
upon each, and there was fully a third more occupying the stems and 
the tips of the twigs. Each of these small trees was, therefore, stocked 
with at least twelve millions of these creatures." 

Even our knowledge of insect fecundity fails to explain such wonder- 
ful multiplication, and our reason cannot assign the purpose for which 
such seeming excess is designed. It is related of a little midge {Chiron- 
omtis nivoriundus), that, on one occasion, in traversing a forest it was 
observed in such countless myriads as to prove of the greatest annoy- 
'ance to the tourist, getting into his mouth, nostrils, and ears at every 
step, and literally covering his clothing, f 

The Rocky Mountain locust, in its migratory flights, hides the sun, 
and fills the air as far as the eye can reach. From the highest peaks 

*FirH and Seconal Report on ths iMectt of New York, lS5iJ, p. 127. 
tFitch : WinUr Iruects of Eastern Xeuf York ; Amer, Jour, Agr.^Sci., t, 1846, p. 282. 
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of the Siorra NevadcO, it has boeu seen filling the valleys helow and the 
air above as much higher as they coaid be distinguished with a good 
field-glass.* Rich and fertile portions of Southern United States are 
incapable of cultivation from the hosts of mosquitoes that abound in 
them. The same insect* effectually shuts out portions of British 
America from exploration, while in Eastern Europe and in Asia the 
attacks of its hosts have caused insanity in travelers, and the death of 
domestic animals unprovided with means of defense. The experiments 
of Reaumur have shown that a single aphis (a plant-louse) may, in a 
single year, through its frequent generations without pairing, be the 
progenitor of 5,904,900,000 (nearly six billions) descendants. 

Through such prodigious multiplication, the tiny, often despised, in- 
sect attains an importance in the economy of nature to which the 
ravenous beast of prey may not attain, although surpassing it many 
thousand fold in size. 

6. Necessity of a Knowledge of Insect Habits. 

No great success can be expected in our efforts to resist insect depre- 
dations, until we know who and what our insect enemies are. We are 
told who they are, when they have been given the scientific name which 
they shall bear wherever they may occur throughout the civilized 
world ; and we are first prepared to learn what they are, when they 
have been so intelligently described and faithfully illustrated that they 
may be unmistakably identified by the agricultural, as well as the scien- 
tific, student. Hundreds of persons, in different localities, may then be 
simultaneously engaged in the study of the same insect ; or fact after 
fact may be separately ascertained and recorded, which, when collated 
and arranged, may so nearly furnish an entire life-history as to leave 
but a few inconsiderable details for special study to supply. The 
habits of the different species are so diverse as to necessitate separate 
study of each one of the immense number with which we have to do. 
Each history is a complicated one, as it embraces, for the greater part, 
four distinct forms of animal existence — the egg, the larva, the pupa, 
and the imago — which may differ so greatly one from the other, that, 
by the uninitiated, no relationship would be suspected. One or more of 
these forms may be artfully hidden, or existing under such peculiar 
circumstances as to elude discovery. Among the first hundred of our 
most injurious insects, there are those which we only know in their 
final stage, and there is not the naturalist among us who could iden- 
tify them in their larval or their pupal state ; while at least one-half 
of the number could not be determined in the egg. Such a confession 

*Firsl Ann. L'ep, U. S. EiUomolog, Commix,^ 1S78, p. 213. 
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18 a strong argament in favor of coatiaaed invesfcigation of insect lives, 
for it must be evident that nntil the several stages are known, the en- 
tomologist is not prepared to point out the particular phase in which 
the insect is the most vulnerable, and recommend the remedy or the 
preventive that has been found by experiment to be the most efficient 
and the simplest in its application. 

These studies are laborious. They often involve earnest, long-con- 
tinued and painful cloister work, in microscopic observation of the 
more minute forms. Other information can only be obtained in the 
field, orchard, and forest. So many are the details that enter into a 
complete life-history, that a single one may be the accretion of the 
imited labors of individuals extending over a series of years. The 
number of persons who are devoting their entire time, or any large pro- 
portion thereof, to economic entomology in the United States is less 
than a dozen — a number ludicrously small in view of the extent of 
our country, its varied interests, its range of agricultural products, 
and an amount of insect losses in large excess, as has been shown, of 
those occurring elsewhere, and which, for reasons already given, are 
increasing among our larger crops to an extent that will, ere long, com- 
pel the study for their arrest which is so unwisely withheld. 

PBOOBESS MADE IS ECONOKIC ENTOMOLOOT. 

"We do not overstate the truth, we think, in asserting that the last 
twenty years have been signalized by a progress in entomology, equal, 
at least, to that made during the preceding century. In every direc- 
tion it has displayed a marked advance — in the extensive collections 
made in every quarter of the globe ; in the species described and illus- 
trated ; the distinguished scientific ability devoted to the study; the 
systematic and biological collections arranged in our museums and 
private cabinets; the classificator}' work accomplished; the valuable 
contributions to its general literature; the monographs, manuals, 
and catalogues of families and orders published through the Smith- 
sonian Institution ; the embryological and anatomical investigations ; 
and, lastly, the utilization and application of all that has been accom- 
plished in these several directions, to the promotion of the arts of ag- 
riculture, horticulture, and others, which minister to the comfort, 
happiness and well-being of mankind. 

1. The Writings of Eoonomio Entomologists. 

Economic Entomology, in this country, had its commencement in 
the labors of Dr. T. W. Harris, and directly, in the publication of 
1h3 Report on the Insects of Massachusetts Injurious to Vcf/etation, in 
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tho year 1841. Succossive editions of this admirable work have been 
subsoquontly published. Of these, the last, issued in 1862, with addi« 
lions and copious illustrations, finds place in most of the principal 
libraries both here and in Europe, and its pages may ever be consulted 
with pleasure and with profit. It still remains the first volume which 
the entomologist recommends to those who desire to learn of the rela- 
tions which we bear to the insect world. A writer gives it this high 
praise : '^It has saved millions to our country, and has been received 
with enthusiasm in all the countries of Europe. It is an imperish- 
able honor to Massachusetts."* 

The writings of my predecessor, Dr. Asa Fitch, especially those 
contained in his series of Reports on the Noxious, Beneficial and other 
Insects of the State of New York, commencing in the year 1855 and 
terminating in 1872, have been of such eminent service in the promo- 
tion of economic entomology, that I have felt justified in devoting several 

pages of tho Appendix (A.) to a notice of the circumstances attend- 
ing his call to the duties of tho office of Entomologist — the in- 
structions under which his work was conducted — the time, place and 
manner of publiciUion of the several reports (fourteen in number), 
together with some remarks upon his labors made after his decease, 
to the State Agricultural Society with which he was so long connected. 

To Mr. B. 1). Waijsh, State Entomologist of Illinois at the time 
of his lamenteil death through a niilroad casualty, are we indebted for 
valuable progress in both general and applied entomology. His State 
lte(Hirt and the largt) number of valuable papers contributed by him to 
the Pmdical £ntotnolo*/ist and the American Entomologist (as editor 
of the former and associate-etlitor of the latter), to the Proceedings of 
the E<itomological Society of Philadelphia^ and to other serials, show 
clearly his prolific |x^n, his untiring zeal, and the unusual ability with 
which he w:43 gifted. Ills removal from us at a time when he had 
$c:irvvly mon? than entered upon the work to which he was devoted is 
ivgiirvleil as a lo^s to science deeply to be deplored. 

The publications and otHeial labors of Prof. C. V. Rilet — for nine 
Tears the State Entomologist of Missouri, for several subsequent years 
Chief of the Uuitevl States Eutomvdogical Commission, and now the 
Eutomologisc of the IT. & Department of Agriculture — have contrib- 
utevl mv>rv largely than those of any other person to the extension of 
our kuowlevlge in applied entomology and its general diffasion. The 
r^sulrs of his studiets« as given in the nine finely-illastrmted Missouri 
Reports* the Ropor:s of the Entomological Commission, the volnmea 
of the A't%erici\ i Ei^) n^\\7isK and n:i-nero?t> vWitributions to various 
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acientifio joarnals and the public press, have famished as sach a com- 
pendium of life-histories of our injurious insects, and means for con- 
trolling their ravages, as is possessed by none of the older nations of 
Europe. It is an honor to American science and a high attestation of 
the claim made by economic entomology of its utility, that the 
French Oovernment has [conferred upon Prof. Biley a gold medal in- 
scribed with its appreciation of the value of his investigations of the 
grape phylloxera.* 

The four reports of Dr. W. Le Baron, successor to Walsh as State 
Entomologist of Illinois, published during the years 1871-1874, con- 
tain much valuable information upon the insects infesting fruit-trees 
and other food-plants. The fourth report furnishes an excellent hand- 
book for the classification of the Goleoptera {beetles), giving, as it does, 
synopses of the genera and illustrations of the several families. 

Upon the death of Dr. Le Baron, Dr. Cyrus Thomas was ap- 
pointed State Entomologist of Illinois, and six annual reports have 
since been published by him. They present the results of his personal 
studies and investigations, together with those of the assistants with 
which the State, in appreciation of the work in which he is engaged, 
have liberally provided him — Prof. Q. H. French and Miss B. A. 
Smith.f As each report is, in the main, devoted to a particular order 
of insects, as the Goleoptera, Lepidoptera, Hemiptera and Orthoptera* 
they will be found of eminent service to the general student in ento- 
mology who desires scientific knowledge, while they at the same time 
furnish to the agriculturist the means of recognizing his insect ene- 
mies and friends. Dr. Thomas, as a member of the TJ. S. Entomo- 
logical Commission, has also rendered excellent service in his studies 
of the Rocky Mountain locust in its relations to agriculture and the 
settlement of the Territories. A bulletin upon the chinch-bug, Mi- 
cropus leucopterus, was also prepared by him and has been published 
by the Commission. 

The economic contributions of Dr. A. S. Packard, Jr., have also 
been quite extensive. They are mainly the following: Injurious In- 
sects New and LittlefKnoion (1870) ; the three annual Reports on the 
Injurious and Beneficial Insects of Massachusetts (1871-2-3); portions 

<^he medal wa« aivarded by the Minister of Agriculture and Commerce of France, ''in 
appreciation of discoveries in economic entomology, and especially of services rendered to 
French grape culture/' and was transmitted, in 1874, through the Agencc Consulaire 
de France k St. Louis. It bears upon its face the head of the Goddess of Liberty in bas- 
rtlieC, with the words, ** Republique Francaise." Upon the reverse is, "Mr. Riley, k St. 
Louis, Missouri. Services Rendus k la Viticulture Francaise, 1873," encircled by "Min- 
istdre de T Agriculture et du Commerce.*' {Canadian ErUomologiH^ vi, 1874, p. 78.) 

tDr. Thomaa resigned his position as State Entomologist in June, 1833, and Prof. S. A. 
FoiBBi was appointed in his place. 

3 
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of the two annual Reports of the U. S. Entomological Commission; Re- 
port on the Rocky Mountain Locust and other Insects in the Western 
States and Territories; * Insects Injurious to Forest and Shade Trees ;\ 
Half Hours with Insects; and, Our Common Insects. Beyond the 
above. Dr. Packard's writings in general entomology — anatomical, de- 
scriptive, classificatory, and reports on special collections made in va- 
rious portions of North America — have been very extensive and of a 
high order. His Monograph of tlie Oeometrid Moths or Pltalcenidce — 
a beautiful volume of over six hundred quarto pages and an equal 
number of illustrations, J has added largely to our knowledge of a 
family possessing great economic importance ; while his Guide to the 
Study of Insects has proved a rich boon to the American student, and 
ments place in the hands of every one who desires a comprehensive 
acquaintance with the insects of North America. 

Prof. J. H. Comstock's labors, as Entomologist to the U. S. Depart- 
ment of Agriculture, have given results of much economic importance, 
which appear principally in the Departmental Report upon Cotton 
Insects, 1879, and the Reports of the Entomologist for 1879 and 1880.§ 
The main j^ortion of the latter report is devoted to a very valuable paper 
on the common and extremely injurious insects known as scale insects, 
showing earnest study and extended investigation. An important ad- 
dition to this report is a supplementary paper by Mr. L. 0. Howard, 
of the Entomological Division of the Department of Agriculture, upon 
the parasites of the Coccidm, in which many new species are described 
and the benefit urged that may result from the transportation of the 
more useful parasites from localities where they abound to those where 
they may not have been introduced. 

The reports of Mr.TowNEND Glover, Entomologist of the Depart- 
ment of Agriculture from the year 1863 to 1877, contain much mate- 
rial of economic importance valuable for reference, but, from the 
nature of his duties, not contributing to any great extent in original 
investigation. In his Illustrations of Insects, consisting of 273 plates 
drawn and engraved on steel by himself, and in the several volumes of 
Mnnuscript Notes from my Jotirnal,ol which small editions have been 
•lithographed for private distribution, he has displayed a zeal for the 
promotion of science, not surpassed by any American Entomologist 
It is much to bo regretted that the Illustrations in the Orders of Lep- 

♦In 9th Annual Report oftheU. 8. Geological and Geographical Survey of the Territoriet, 
for 1875, pp. 679-809, pi. Ixii-lxx. 

i Bulletin No, 7 — Department of the Interior. United States Entomological Commiuion^ 
1881, pp. 275, figs. 100. 

JForminfc vol. x of the Quarto Reports of the Hayden Survey of tJu Territories, 1876. 

IContaiaed in the Annual Reports of the Commissioner of Agriculture for the years 1879 
aod 1880. 
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idoptera, Coleoptera and Hymenoptera have not, as yet, been published, 

even for private distribution, as were the other orders — accompanied, 

as thevare, with extended notes collated with much care and industry, 

and of great practical value. Many of these illustrations, together 

with their text in manuscript, were exhibited by Mr. Glover at the 

Entomological Convention held at Paris in the autumn of 1805, and 

the interest which they excited was attested by the bestowal upon him 

of the gold medal of the Emperor, as appears in the following extract 

from the '^Documents relating to the Exposition of Inserts held at 

the Palace of Industry, at Paris in 1865 : " 

** The grand gold medal of the Emperor yet remained to be decreed, and the jury 
0oaght to ascertain to whom the high award was due ; when, at a late hour, a 
fltranger, an American, Mr. Townend Glover, attached to the Department of Agri. 
culture at Washington, presented himself with a work on practical entomology, 
applicable to agriculture. This work, comprisiug, on 180 copper-plates, the use- 
ful and noxious insects of North America, belonging to all the orders established 
by naturalists, coleoptera, etc., is designed and executed by the exhibitor himself 
from nature, and presents them in their three forms of larva, pupa and perfect 
insect. To these 130 plates is attached a table with numbers, which refer to the 
text, and indicate the plants, trees, or shrubs, commonly inhabited by each larva 
or insect, mentioning the parts attacked, whether the roots, leaves, wood, fruits, 
grains, etc. ; the nature of the damage done, the habits of the insects, the reme- 
dies, old and new, to prevent their ravages, and, as far as known, the efficacy of 
the remedies. These plates have been executed with the greatest care, the insects 
being represented with exact fidelity to nature. In brief, this work, which has 
cost the author ten years of research and observation, and for whicli he well mer- 
ita the high position he occupies in the Department of Agriculture at Washing- 
ton, was judged, by an eminently scientific jury, to be original in its style and 
character, and deserving to be copied by the entomologists of France as a desid- 
eratum in the application of their science to agriculture." 

Prof. A. J. Cook, of the Michigan Agricultural College, has con- 
tributed a number of papers on the natural history and habits of our 
injurious insects, to the Reports of the Michigan State Agricultural 
Society* the State Pomological Society, \ the Canadian Entomologidy etc. 
The value of several of these papers is enhanced by their containing 
the results of careful experiments with insecticides and other applica- 
tions to prevent insect injury, in which he has been aided by his asso- 
ciates in the college and the students under his charge. 

■ 

Mr, William Saunders, as the able editor of the Cafuidian Ento- 
tnologist during the past eight years, an enthusiastic horticulturist, 
and a member of the Special Commission of the Ontario Government 
for inquiring into the agricultural resources of the Province, has de- 
voted much time to the study of insect pests, and has published upon 
them many papers of interest and practical importance. 

The writings of a number of other of our entomologists deserve- 

* BtporUof ih4 Mieh, St, Board of Agriail, xii, for 1878; xW, for 1875; xt, for 1876; 
sri, for 1877; xix. for 1880. 

f lUporU of ih4 Mieh, SL Bmolog, Soe., ii-x, for 1872-1880. 
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mention in connection with the above notices, but they are dktribaM 
among so many of our scientific journals that they cannot be conyen- 
iently referred to at this time. \ 

It is announced in a circular of the TJ. S. Entomological Commis- 
sion that it has in preparation a full bibliography of the publica- 
tions in economic entomology throughout the United States, and that 
it will probably be given in its next (third) volume.* Beyond the 
great convenience which such a list will afford for the purpose of refer- 
ence, it will also serve to show the great attention that has been given 
to this department of study in this country. 

The results which we have attained in the investigation of oar insect 
enemies and friends, for there are many of the latter, have been recog- 
nized in Europe, and the gratifying tribute has been paid to these 
labors, that, in the applications of entomology, we are quite in advance 
of European progress. Our studies have been gladly accepted as 
serviceable in the advancement of the like work there being carried 
on. Scientific investigation, of whatever nature, is of world-wide 
utility, and hence it follows that while the names of Harris, Fitch 
• and Riley are familiar ones in Europe, so the researches of Batz- 
burg, Curtis and Westwood are aids to which the American student 
often resorts ; and the appearance of a volume, presenting the most 
approved methods of dealing with European pests, as in the ad- 
mirable volume recently given to the public, from the pen of Miss 
Ormerod,f is cordially welcomed by us. But if the applications of 
the science have made the greater progress in this country, it is but 
the consequence of the absolute necessity of attention in this direc- 
tion, from the excessive insect ravages occurring here, as before re- 
ferred to. In Europe, as the result of a more general study of natu- 
ral history, the broad recognition of its importance, and the liberal 
aid extended to investigators through private munificence and govern- 
ment patronage, general entomology has reached a point which wo 
have not approached. There, from the labors of devoted scientists for 
a century past, the discovery (as I have elsewhere written) of a new 
insect is comparatively rare. Nearly all the known insects have been 
described and pictured in accurate figures and faithful coloring, in all 
their stages, so far as ascertained, even of those microscopic but sur- 
passingly beautiful Tineid moths, whose entire development from the 
e^g to the perfect insect is perfected within the circumscribed limits 
of a single leaf. 

* That the record may be as complete as possible, all entomologists throughoat the 
United States are requested to aid in its preparation, hj sending to the Secretary of the 
Commission, Dr. A. S. Packard, full lists of their paperg on any subject connected with 
Economic Entomolo^ (not general or scientific entomology unless bearing on the applied 
•denca), prepared in the style of that adopted in the bibliographieal notices of J^yck§. 

t A Manual of Injurious InMett, with Methodt of Pfeiftniion and Rmntdy for tMr 
AUacki to Food Crops, Fortd Trm^ and FruiL By Eleanor A. Onnerod, F. 11. S., ete., 
London [1881], 12 mo., pp. 8S8, many figures. 
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& Increased Interest in Entomological Inrestigations. 

The efforts made by oar practical entomologists to promote, by their 
studies, the public welfare, are meeting with a gratifying return, in the 
growing recognition of their importance, a desire that they shall be 
continned and extended, and a general disposition to utilize the bene- 
fits which they offer. For many years much of the toil of the husband- 
man has counted for nought Successive crops have been destroyed or 
yielded inadequate return, and this was accepted as if it had been blight, 
mildew, fire, war, or some other calamity which could not be con- 
trolled. The recent applications of science have shown that the evil 
may be greatly lessened, and eager inquiries are now being made how 
it can be accomplished. From every portion of our broad domain re- 
quests are received for instructions how to deal with this or that insect 
pest, and I doubt if there is one of our prominent economic entomolo- 
gists who has not been thus addressed from every State in the Union. 
Many of our agricultural journals have columns specially devoted to the 
answer of such inquiries. Our agricultural, horticultural and pomo- 
logical societies are alive to the value of the study, and are asking for 
the aid which it is capable of giving them ; and very properly so, for 
if such study shall realize the present expectations of those who know 
its worth, it will further these pursuits, in our country, to an extent 
which no other science has the ability to do. In compliance with the 
wishes of the New York State Agricultural Society, ofBcially expressed, 
the requests of the principal agriculturists in the State, the Board of 
Begents of the TTniyersity of the State, and many distinguished citizens 
in this and other States, New York, foremost in the encouragement 
of entomological research, has resumed the good work, and provided 
for its continuance. Other States are moving for the appointment of 
State Entomologists, among which are California (aroused to the im- 
portance of excluding the grape phylloxera from her vineyards, and 
other of our eastern pests from her fruits), Michigan, Indiana, Iowa, 
Wisconsin, and Kansas. There is no doubt but that it would be wise 
economy for every State in the Union to have a properly qualified of- 
ficer charged with the study of insect injuries and benefits, and that 
several times his salary would thereby be saved to the State.* Oreat 
benefit would accrue from such a number of earnest workers dis- 
tributed throughout the entire country, extending to one another 
sympathy and aid, and stimulated to competition in working out the 
best results. Seldom, then, would it be necessary to make unsatis- 
factory replies to requests for directions how to arrest some form of in- 

*Hoo. A. B. Dickinson has given it as his opinion that the New Tork Entomological Re- 
ports of Dr. Fitch hsTe saved annually to the State over $50,000. 
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sect attack. How is it possible^ in view of the fact that entomology, 
as a science, is but about a hundred years old, and that applied ento- 
mology had its birth among us within the life-time of most of those 
DOW engaged in it^ study, to tell just how to deal with every insect of 
' the thousands that annoy or injure us, when of many we even do not 
know their names, and of most of their number, their habits and 
transformations in full. By far too much is expected by the public. 
The small number of workers and the brief time that they have been 
engaged in their investigations should be consideratively borne in 
mind. Much has been accomplished thus far, as some of the following 
considerations will show. 



3. The Acquisition of Life-histories. 

I have already referred to the importance of a knowledge of the life- 
histories of our insects, the difficulties attending their acquisition, and 
the long study that they often demand. It is desirable in a scientific 
point of view that a species should be known in each of its stages, and 
frequently it is only through a study of the earlier phases that we are 
able to decide upon the claim of a form to specific recognition. But in the 
domain of economic entomology, an acquaintance with the larval stage 
is of paramount importance, as this is the especial period of insect in- 
jury. Many of our entomologists are now actively engaged in these 
studies, under the incentive of a conviction that the student who pre- 
sents a complete life-history of a single species makes a more valuable 
contribution than does the discoverer and the describer of a score oiE 
hitherto unknown forms. Within the last few years, Mr. W. H. Ed- 
wards of Coalburgh, W. Va., has worked out and given us the histories 
of the larger number of our butterflies east of the Mississippi, and other 
authors have made us acquainted with the histories of many of our 
moths. Directions are no longer given for destroying " the cut- worm," 
for instead of its being a single species to be dealt with in a certain man- 
ner, as formerly believed, we now know the moths of nearly three 
hundred species, which differ so greatly in their habits and transfor- 
mations that each one needs separate study, and the several groups, 
greatly differing treatment. Growing attention is paid to the discovery 
and description of the larvae of the Coleoptera, commonly known as 
grubs, and chargeable with injuries equal in amount to those of the 
Lepidoptera (butterflies and moths). Mr. F. O. Schaupp, of the 
Brooklyn Entomological Society, has contributed several papers to the 
Bulletin of the society, describing a number of hitherto unknown 
forms, and collecting the descriptions of previously described species.* 

^ ^^ ■ M ■ MM ^^^ 1^ - - - - - 

*See also, Hofd, in Trans, Amer, EtU, Soe., rii, 1878, pp. 28-40. 
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4. Formation of Biological Collections. 

Several of our leading institutions have undertaken, and have 
made much progress in collections illustrative of the life-histories of 
our injurious insects, by showing them in all their stages in connec- 
tion with their depredations, and whatever else may serve to present a 
knowledge of their lives ; as for example, if a moth, the egg and shells 
from which the larva (caterpillar) has emerged; the larva, in each of 
its 3-6 stages of growth, before and after each molting, preserved in 
alcohol; larvae preserved dry, by inflation ; larval exuviae; larval ex- 
crementa; diseased larvae ; the pupa; cocoon or ground cell, exterior 
and interior ; pupa-case from which the moth has emerged ; empty' 
oocoon ; perfect insect in it^s typical form, varieties, aberrations, mon- 
strosities, etc.; depredations on each of its food-plants ; parasites and 
other natural enemies, etc When these collections are connected with 
agricultural colleges and other institutions for promoting agricul- 
tural interests, they are usually arranged so as to present for conven-' 
lent inspection all of the insects connected with a particular food-plant. 
By this method, rather than by following the order of insect clas- 
sification, one whose wheat-crop has been attacked by an insect un- 
known to him, should be able, by consulting the cases devoted to wheat 
insects, to learn the name of the depredator, and at a glance much of 
its history, habits and changes. The biological collection of the New 
York State Agricultural Society, prepared by Dr. Fitch during tho 
latter period of his connection with the Society, was arranged upon this 
plan. The cases contain the following' material : Case 1 — Insects in- 
festing grain and other crops (specifying each principal crop); Case 2 — 
Grass insects ; Case 3 — Insects of the garden (specifying the princi- 
pal vegetables, flowers, ornamental shrubs, etc.) ; Cases 4 and 5 — In- 
sects infesting fruit-trees (apple, plum, pear, cherry and quince) ; Case 
6 — Insects injurious to man and animals. About 1600 specimens arc 
contained in this collection, while in another series of larger cases are 
shown the larger biological specimens illustrative of insect depreda- 
tions on plants, timber, furniture, and books.* 

In the Entomological Division of tho Department of Agriculture at 
Washington, now under the direction of Prof. Riley, the commence- 
ment has been made (by Prof. Comstock) of a biological collection 
which shall, as fully as possible, illustrate the investigations of the 
Department. It at present contains ohe hundred and twenty-five 
cases (double-sided, 31x21 cm.), of which forty-eight are Hemiptera, 
mainly CoccidcB, illustrating the recent Dopartmental studies of these 
destructive insects. The collection will no doubt be rapidly extended, 

*Biyvh€, ii, 1879, p. 275. 
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for the liberal appropriatioas made by Ooagress for this Division, 
of $^5,000 per aanam, is secaring for it, throagh its corps of trained 
eatomologistSy a broad range of investigation and a large amount of 
biological material. 

A recent circular (f ||$-« No. 4) of the Smithsonian Institution an- 
nounces that "Prof. 0. V. Riley has deposited in the Museum [United 
States National Museum] his extensive private collection of insects. 
The collection comprises some 30,000 species and upward of 150,000 
specimens of all orders. ♦♦♦♦♦♦ The collection is chiefly 
valuable for the large amount of material illustrating the life-histories, 
habits, and econ9my of species, 3,000 of which are represented in one 
or all of the prepiiratory states, either in liquid in separate boxes, or 
blown and mounted dry with the imagines." 

Perhaps no one fact may be cited that will better show the progress 
made in entomology in this country, than that in one of our museums 
— the Museum of Comparative Zoology at Cambridge, Mass., is to be 
found a biological collection that has not its equal in the world. For 
this we are indebted to the recognition of the great importance of the 
science by Louis Ag^issiz, shown in calling to the curatorship of the 
Entomological Department of the Museum the distinguished European 
entomologist, Dr. Hermann A. Hagen, and to the appreciation by 
Alexander Agassiz of the work initiated, in retaining for its success- 
ful prosecution the services of the able curator, in the face of unusual 
efforts to recall him to his former home. The biological collection, 
which the ability and zeal of Dr. Hagen has brought together and so 
admirably arranged for scientiflc study, was based upon extensive Eu- 
ropean material. To this, larg*? American collections have been added, 
nntil it has become wonderful in extent, in variety, in fulness of illus- 
tration, with an arrangement permitting of convenieace of study and 
insuring preservation, which it does not seem possible to improve. It 
occupies, at present, twenty cabinets of eighteen drawers each. Three 
hundred and fifteen drawers (of 16x19 inches — the size adopted by 
the principal museums of Europe) are arranged for exhibition and 
study, while fifty others are nearly ready for incorporation. 

The examination of the collection by one qualified to judge of its 
worth compels a regret that it must forever remain an unique. How 
it would tend to the diffusion of knowledge could it but be multiplied 
and distributed for study, like the impressions of a printed page. And 
yet, the student, who appreciates the superiority of the natural object 
for purpose of study over any representation of it, and who would best 
learn what lessons may be taught by the proper assemblage and group- 
ing by a master-hand of even otherwise worthless material, such as 
deserted tenements, cast-off integumenta, excreta, chips, worm-eaten 
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leaves and the like, will yield to its attraction, and make his pilgrim- 
age even from the far west^ as some have done, to pay his homage to 
the accamaiated treasures of the Eatomologioal Department of the 
Agassiz Museum at Cambridge. 

5. Discovery of Valuable Insecticides. 

Another indication of real progress in economic investigation is the 
knowledge attained within the past few years of several poisons and 
other substances which may be safely and easily used for destroying in- 
sect life. Paris green, which holds foremost rank among our Insecti* 
oides, and without which that almost indispensable article of food — 
the potato — could not be grown in some localities, was first recom- 
mended for the purpose in the year 1869, when a correspondent from 
^yisconsin9 of the Galena [111. J Oazelle, published the information that 
the preceding year, with one pound of Paris green mixed with two of 
flour, sifted through a coarse muslin cloth on the potato tops early in 
the morning, he had destroyed millions of the beetles feeding on them 
and obtained a fine crop of potatoes.* Pyrethrum had been used for 
ssveral years under the names of '^ Persian Insect powder " and '^ Dal- 
matian Insect powder," for the destruction of household pests, but it was 
not until 1879 that it was shown by Mr. Wm. Saunders, of London, 
Ontario, by his experiments with it upon grasshoppers and plant-lice, 
that it could be employed in the destruction of insects infesting our 
fields and gardens, f London purple was first introduced in the year 
1877. X It was analyzed by the chemist of the Department of Agricul- 
tnre the following year and found to contain forty-three percent of 
arsenic acid in such association as to warrant experiments with it as a 
sabstitute for Paris green. § The experiments made by the U. S. En- 
tomological Commission were successful and speedily brought the ar- 
ticle into popular favor. The prompt action of oils, such as kerosene 
oil, coal oil and parafflne oil, in destroying insect life, is well known, 
and experiments are teaching us the best methods of their application 
without injury to plant-life. 

The very great value of several of the popular Insecticides, in an 
economic point of view, warrants a special notice of somo of them. 

1. Paris Green as an Insecticide. 

Tlie popularity which Paris green has obtained as an Insecticide 
grew out of the need of some substance (hand-picking and mechanical 

* American EfUomologifi^ i, 1869, p. 219. 
i Canadian Entomologist, zi, 1879, pp. 185-6. 
X^inth Report on the Insect* of Miuouri, 1877, pp. 45-47. 
%AnnualJX4porto/th« Cjim^istionsr of AgrieuUars for 1878, p. 144. 

4 
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gathering having proved insufficient) which coald be employed for the 
destruction of the hordes of the Colorado potato- beetle, which were in- 
vadingand threatening the entire ruin of every potato field throughoat 
Northern and Middle United States east of the Rocky Mountains and 
southward into North Carolina and Northern Texas.* It was found 
that by no other means could this be accomplished so quickly, eco- 
nomically and effectually, and it has, therefore, notwithstanding the 
popular prejudice against so free an use of a virulent poison, been very 
extensively resorted to, for several years past, in the cultivation of the 
potato. It has also been successfully employed in protection from 
other insect ravages. 

Paris green is a combination of arsenic and copper, known in sci- 
ence, as arseniato of copper. In its pure state it contains fifty-eight 
per cent of arsenic (arsenious acid). The enormous demand for it — 
druggists in some of the great agricultural centers of the West have 
ordered it by the ton — and the prevalent disposition to economize in 
its use by purchasing it at the lowest price, have led to its great adul* 
teration. As frequently sold, it contains less than one-half its proper 
proportion of arsenic. In using it as an insecticide, it is important 
that it be obtained pure, for otherwise the directions for its use are 
not applicable to its altered condition. 

It may be used either in its dry form as a powder, or mixed with 
water or other liquid. 

Diluents. — In its dry application, it is mixed with some other mate- 
rial to reduce it to a degree that will admit of its use without injury 
to the plants upon which it is cast, 4iud of its convenient distribution. 
The materials usually employed are flour, plaster, finely sifted wood 
ashes, air-slacked lime and road dust. Care is necessary that it be 
thoroughly mixed, by long-continued stirring, unless some special con- 
trivance is arranged for the purpose. f 

The Dry Mixture. — The best results have been obtained when flour 
is used, as the compound seems to adhere better to the leaves of plants 
and to bo more readily eaten than are the mineral and other sub- 
stances. The proportion of flour required will vary with the crop to 
be protected. Potato leaves will safely bear a pound of Paris green to 

*See map of invaded territory, m Ninth Missouri Report^ p. dd,^and estimute;) of uruu sjix 
p. 88. 

t A simple contrivaacc for tho purpose is thus constructed : ''It consists of a barrel 
which ha:i a longitudinal wooden axle projecting somewhat at each end. Fire or six staTea 
run through the barrel longitudinally but do not project at either end, and on one aide is 
an aperture large enough to admit the ingredients. When they are in, the aperture ia 
closed and the barrel is placed over a large open box, or fixed in any way so that it can be 
revolved by means of a handle attached to the projecting axle. {Btdlstin No. 3, of the U. 
8. Ent, Commis.^ The Cotton Worm, 1830, p. 74.) 
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twelvo of flour, and probnbly erea a less dilution. Other vegetation 
will show injury to the leaves nnlesa twenty pounds of Sour be used, 
and if desirable to dilute still further for delicate plants, even thirty 
poaoils of flour to one of pare green will destroy a large proportion of 
insect pests in their early stage. Plaster of Paris as a diluent has 
the recommendation of its fertilizing properties where uneaten, and of 
its much less cost. Fifty pounds of it may be used with one of green. 
A recent statement announces that with a pouud of pure Paris green 
thoroughly mixed with from ISO to 200 pounds of plaster, "all the 
bugs or young, as they appear upon the potato vines ["probably having 
reference only to the newly-hutched larvie] are readily destroyed." The 
mixture eliould be applied in early morning while the leaves are wet 
with dew, that it may adhere the better. 

The wet mixture. — When in liquid anspension, for Paris green ia 
insoluble in water, a half pound may be mixed with forty gallons of 
water. Double this amount of green, or, in ordinary household meas- 
urement, a tablespoonfnl (u little over an ounce and a half) in a pail- 
ful of water (four gallons) is often used on many plants without in- 
jury, when more active results are desired. It has been recommended 
that two or thi-ee pounds of flour, first boiled into a paste, be added to 
the water, or which is more easily done, tlie flour mi-fed in a bucketful 
of water may be set aside until it sours, to save the trouble of boiling. 
The liquid application has several advantages over the dry method, 
a8,for example, it is more quicklyapplied, it gives a more equable dis- 
tribution, it obviates tlie danger of inhaling the poison that attends 
its scattering in the air, and by aid of proper appliances, it can be ad- 
vantageously used in tiie protection of our fruit-trees. 

Application of the Powder. — The most simple mode is to tic a 
muslin bag containing thejiowder to the end ofa stick, and to shakeit 
over the plants. A better method, however, and the one usually 
adopted, is that of a tin box of a convenient size with a cover and hav- 
ing the bottom finely perforated, or covered with wire gauze — the box 
to be fastened to a stick about three feetlong. 
With this a person can walk along the plants to 
^^^^ be dnst#d, and by gently striking the handle with 

^■^^^^ another small stick, the powder can be uniformly 

^^^^^^H distributed with the greatest care. Boxes made 

HH^^^B for this purpose and ready for convenient use, 

^^^^^^^^^^ similar to that shown in Fig. 6, are to he puN 
^H^^^^B^B^ chased in our cities and in most of our larger 
^H^^^^^^^^ towns. In applying the powder, care should be 
^Hj^^^HP^ taken to keep to the windward of tbo plants to be 
Pm.<.— DotTiHoBox,fordu8ted that it may not be breathed. For poison- 
hfisKTMii. iag entire fields, numerous other contrivances 

have been devised and patented, which may be propelled on wheels, 
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and are applicable to the protection of the Soatliern ootton fioMx. Sev- 
eral of these " Pasting Machines" are described and fignred in £uI/e/(» 
JVb. 3, of the U. S. Entomological Commieeion. 

Cost of tbe Drjr Application. — It ia eelimated that for the protec- 
tion of the potato crop, an acre will rt;qaire three pounds of Paris green 
and thirty or thirty-five pounds of fionr. This, with tbe green at its 
nsnal price of fifty cents a pound, will make the cost of each applica- 
tion, without counting the labor, from i'i to t3. If the beetle is very 
abnndant, and tho powder should happen to be washed away bj fre- 
quent and bard rains, three or four applications, or eren more, may 
be needed during the seaeon. 

Application of the Liquid. — When but a few plants or small areas 
are to be poisoned, no other appliances are needed than a small pail and 
a brnsb-broom. With the latter in the right hand, the water, at each 
dipping, may be sufficiently stirred to hold the green in proper sus- 
pension, and the adhering liquid shaken over the plants. When a 
larger amount of the liquid is necessary, it may be applied with an 
ordinary watering-pot, provided with a more finely perforated rose than 
that which commonly accompanies it, which can be made by any tin- 
man. The contents of the pot will reqnire frequent stirring with a 
Btick, to orevcnt the settling of the poison. 

For poisoining on a still larger 
scale, cans of a large size to be 
strapped upon theback have been 
devised, and are for sale in some 
of our principal cities. One of 
these, shown in operation in Fig. 
7, is thus described in Prof. 
Riley's Seventh Missouri Beport 
(1875. p. 15) : 

It consUtE of a can capable o( 

hold Dg about elglit galloDs of liquid, 

and HO formed as to rest eaall; oa tlin 

back to wbicli it is faBt«Ded,kDapaack 

fBBlilOD by adjuBtflble BtTapM. wblcti 

\ reacli over tLo eboulderB and faateo 

, acrosB the breaat. To tlie lower part 

I of tbe can are attacbed two rubber 

I tubea wbicb are conaeeted witli two 

I nozzlea or cpHnklera. The inside of 

he can baa three ahelvee. whicli help 

/> keep tbe mliture atirred. Tli^re is 

a convenleDt lever at the bottom wblcli 

Fia. T.— SraiNtLBB. For dutnbuting Pana preaneaoo the tubes and abuts ofT tlie 

F*«" "■'«'■■ outflow at will, and two hooka on the 

■ides near the top od which to liaag the tabes whan not in use. Oa tlie top tg ■ 
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■maU air-tabe and a capped orifice. Two backetfals of water are first poured into 
the can, then three tablespooaf ula of good green, well mixed with another half 
backetfal of water and strained through a funnel-shaped strainer which accom- 
panies the machine, and the use of which prevents the larger particles of the green 
from getting into the can and clogging up the sprinkler. Five to eight acres a 
dav can readily l>e sprinkled by one man using the can, and from one to one and 
a half pounds of good green, according to the size of the plants, will. suffice to the 
acre. Two lengths of nozzle are furnished, one for use when the plants are small, 
the other when they are larger. The can should l>e filled on the ground, and then 
raised on a bench or barrel, from which it is easily attached to the l>ack. The 
walking serves to keep the green well shaken, and the flow of liquid is regulated 
at will by a pressure of {the fingers at the junction of the tube with the metallic 
nozzles. When not in use, the tubes should be removed, and the can emptied and 
laid upk>nits backi" 

When ifc is desirable to apply the poison to tall shrabs, vines* 
evergreens orfrnit-trees^aforcing-pump is almost a neoeasit/y and per^ 
haps no better one can be recommended for general use than the 
'^ Hydronette/' mannfaotured by Messrs. Bumsey & Oo., of Seneca 
Failsy N. Y« It is shown in the accompanying figure. 




Fio. 8. — Tnz Htdronbttz, for the application of Paris green, Loadon Purple, tte. 

It consists of two brass tabes, one working telescopioally within the 
other. When the inner tube, by means of the handle B, grasped in the 
right hand, is drawn outward from the outer tube 0, held in the left, 
the water enters the pump through the rubber hose E, the bi*ass capped 
end of which is dropped in a pail of water. When the inner tube is 
pushed back by its handle, the water^ being prevented by a valve from 
returning, is forced outward through the nozzle at A, with such 
force as to project it to a distance of about forty feet. At D, a rose is 
represented, which may be unscrewed and substituted in place of the 
nozzle A, whenever it is desirable to distribute the water in a fine 
spray. The Uydronette works so easily that it may be used by a boy 
of eight years of age. A man may hang a bucket of water upon his 
left arm, and dropping or coiling the hose in it, may apply the liquid 
as he walks along the plants to be sprinkled. Or, when it is desirable 
to distribute the liquid uniformly over a field, the tubes may be con- 
tinuously worked by one parson while another carries the pitil, and still 
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aaother supplies the poison as fast as ased. The instrametit ia made 
in tiro sizes, which are sold by the maoafaotarere or their a^nts at 
tS nnd tlO. 

Tlie same Company also makes another force-pump, having the ad- 
vantage of throwing a continuous stream of water, at the rate of from 
eight to ten gallons per minute to a height of forty or fifty feet. 

It is known as the " Aqna- 
^jcct," and is sufficiently shown 
the accompanying Rgnre, 
withontexplanation. Itspricp, 
with three feet of suction hose 
(uid the same length of dis- 
tributing hose, with brass dis- 
ciiarging pipe and rose sprink- 
ler, is »9.00. Still another 
form, made more particularly 
for a fire extinguisher, but by 
means of a rose which may be 
procured with it, may also be 
used for destroying insects, is 
arrnngcd for standing in a 
pai! of water, whero it is held 
in position by an iron attach- 
ment which fastens it to the 
rim. The catalogue price of 
this, with pail, is tS.OO. 

The Whitman Fountain 
pump, mannfactared by J. A. 
Whitman, of Providence, R. I., which has been extensively adver- 
tised, and highly recommended by someof onr practical entomologists 
who have tested its working, appears to be very similar in construc- 
tion to the Hydronette of Bumsey & Co., and is to be used in the 
same manner. 

In using any of the above forma for the application of Paris green or 
London purple to apple-trees or other tail trees, it was found that 
the single stream thrown by the ordinary nozzle Could not be 
distribnted over the tree without the consumption of a large quantity 
of water : if thrown above the troe and allowed to break in drops in 
its fall, the momentum permitted bat a small portion of the poison to 
adhere to the leaves. With the rose, the water would be scattered in a 
spray, but only the lower branches could be reached. To obviate these 
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difficulties^ Messrs. Ramsey & Go. have made, at my suggestion, a 

flattened nozzle pierced with six minute apertures, as 
represented in Fig. 10, by means of which fine streams 
can be thrown to the tops of apple-trees, distributing the 
liquid most economically, and in the form which seems 
to be the most favorable for the spreading and adherence 
of the poisons. The nozzle may be applied to any of 
their pumps, and is to be obtained by application to the 
Fio. 10.— NoK- Company. 
Paris green ^nf Several more complicated sprinklers have been patented, 
fro?f*wS*'other ™^^*' ^^ which Were specially devised for use in cotton 
*''«*•• plantations. The U. S. Entomological Commission 

mention, with more or less full description and illustration, no less 
than twenty of these sprinklers and atomizers.* The complication of 
structure displayed in some of these serves to show the inventive talent 
and mechanical skill called in requisition in order to attain the most 
practical and economical method of protecting large areas of vegeta- 
tion, by means of poisons, from insect destruction. 

No danger in properly using the poison. — Paris green has not 
gained its popularity as an insecticide without opposition in many quar- 
ters. Several of our scientific men have protested against so free and ex- 
tensive use of the poison, predicting that grave results would follow. 
The experience, however, of more than ten years has shown that the ap- 
prehended danger has not been, nor will be, realized. It is now believed 
by those who have given the subject the closest study, that with proper 
precaution, and in obedience to directions, it may be used with entire 
safety. The following precautions should always be taken : 
The poison should be kept in a safe place and plainly labeled, 

" POISON.** 

Do not distribute the powder Vith the hand, as is sometimes done. 
An abrasion of the skin might result in serious harm. 

Apply the powder with the wind, if any, so as not to breathe it 

Do not use it upon leaves or fruit which are soon to be eaten, or 
where it will not be washed away by repeated rains (as on cabbage, 
cauliflower, etc.). 

Prevent animals from feeding on poisoned vegetation, and poultry 
from eating the poisoned insects. 

Test the strength of the poison upon a few plants first, lest it may 
be too strong for the leaves. 

Use it of no greater strength than is necessary to kill the insects. 
Make such change in crops that its use upon the same ground may 
not be continued for many years. (Perhaps not important.) 

•BulUiin yd, 8. 2%$ CoUon Worm, by Chas. V. Riley, M. A., Ph. D., 1880, pp. 77-97, 
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There is no fouadatlon for the fear entoffcaitied by some persons 
that potatoes grow^n from plants treated with the poison are either poi- 
sonous or unwholesome. Repeated examinations of such potatoes made 
by our best chemists have failed to give the least trace of arsenic; and 
if the potatoes prove watery or appear to be in otherwise bad condi- 
tion, it may be the result of a di^iinished foliage of the plants 
through the insect attack, rather than the poison administered. 

Nor can we believe, in view of recorded experiments, that the poi- 
son, as it is now being employed, can affect the soil so as to interfere 
with healthful plant-growth. Prof. B. 0. Kedzie, of the Michigan 
State Agricultural College, has shown conclusively that the arsenic 
of Paris green does not remain in the soil as such for four months, 
but before that time it undergoes chemical changes which render it 
harmless.* 

Mr. Wm. McMurtrie, as chemist of the IT. S. Department of Agri- 
cnlture, has instituted a series of very interesting and satisfactory ex- 
periments to test the influence of Paris green upon soil and the plants 
grown therein, which have beenpublishedjn detail^ accompanied with 
copies of the photographs of the fifteen pots of pease experimented 
upon and treated respectively with from one hundred milligrams to 
one grain of the Paris green, f The results obtained were these : 

1. An aggregate of 906.4 pounds of Paris green per acre must be 
applied to the soil before any injurious effects on plant-growth are 
appreciable [the ordinary application to a potato field is from a pound 
to two pounds per acre.] 

2. Arsenic cannot bo absorbed and assimilated by the plant in the 
economy of growth. All of the plants grown in the arsenical soiU 
tried by Marsh's test, failed to indicate the presence of arsenic. 

3. Potatoes subjected to applications of Paris green failed to give 
evidence of the presence of arsenic. 

The Insects that may be destroyed by Paris Green. — In 
addition to the Colorado beetle, there are many other injurious species 
against which this poison may be conveniently used. It would be well, 
however, not to resort to its aid except in cases where it will accomplish 
the desired purpose better (convenience, economy and efficiency being 
considered) than non-poisonous substances. 

It may be advantageously used against several other of the potato- 
insects which occasionally appear in numbers and destructiveness almost 
equaling the Colorado beetle, as, for example, the three-lined leaf* 
beetle — Lema trilineata (Oliv.), the ash-gray blister-beetle — Macroba* 

♦Quoted iu the Eighth Annual Heporton ths IrutcUqf MUtouri, 1876, p. 7. 
^Report of the Oo/nmiuiontr 0/ Agriculture fur the year 1875, pp. 144-147, pi. 10. 
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sis unicolor (Kirby), the margined blister-beetle — Epicauia cinerea 
(Forst.), the striped blister-beetle — Epicauta viftata (Fabr.), the cu- 
cnmber flea-beetle — Epitrix cucumeris (Harris), and species of the 
tortoise-beetles — Coptocycla aurichalcea (Fabr.) and (7. clavata 
(Fabr.), when numerous. 

It would also be useful against the striped cucumber-beetle — Diit' 
hrotica viitata (Fabr.), and other leaf-eating beetles and their larvae. 

It would be effectual, used in its liquid form with a force-pump, for 
the prevention of the defoliation of the horse-chestnut, the smaller 
elms and other shade- trees by the caterpillar of the white-marked tus- 
sock-moth — Orgyia leucosiigma (Sm.-Abb.), >f hich has become such 
a public nuisance in many of our principal cities. 

It has been found to be of great value in preventing the ravages of 
the spring canker-worm — Anisopteryx vernata (Peck), an insect which 
for some reason, has not occurred as the serious pest in tiie apple or- 
chards of New York that it has in the Eastern and several of the Wes- 
tern States. With this agent at command, and its efficacy having 
been thorougly tested, it is hoped that the threatened increase and 
spread of the canker-worm in New York may be effectually checked.* 

The liquid maybe used for the protection of low evergreens from the 
larvae of saw-flies and of the basket or bag- worm — Tkyridoptcryx 
cpltemercBfurniis (Ilaw.). It should also be available for ridding the 
Virgiiiia creeper — Ampelopsis quinquefolla, from the eight-spotted 
Forester — Alypia octomaculata (Fabr.), and the beautiful wood-nymph 
— Eudryas grata (Fabr.), two prettily-banded blue caterpillars which 
frequently almost strip the vines in the city of New York and its 
vicinity. 

Paris green would also be an excellent agent for the destruction of 
the army-worm — Leucania unipiuicta Haw., applied copiously to 
the fields where it abounds, or, when it has commenced its marches, 
t<j broad strips of gnass-land lying in its lino of march, and subse- 
quently plowing under the poisoned surface. 

In brief, it will be of service whenever extensive depredations occur, 
not easily controllable by other means, from leaf-eating insects and 
their larvae, upon leaves not used for food of men or animals, or only 
nsed after so long a period that the poison shall have been entirely 
washed away, or even upon edible fruit occurring at the time in so 

♦The following active measures against Ihis pest were employed in the extensive orchard 
of Mr. Chapin, in East Bloomfield, Ontario conntv, N. Y., of one hundred and twenty acres: 
"The canker-worm commenced its inroads, and was worst last year on the interior trees. 
Mr. Chapin showered them with a mixture of Paris green and water, which brought them 
dead to the ground in a few hours. The water was drawn in a box holding over two hun- 
dred gallons, in which was mixed two and a half pounds of Paris green. A forcing-pump 
and hose threw a stream high above each tree, where it broke into a spray, and falling, 
iprinkled every part." — Country Gentleman^ xliv, 1879, p. 710. 

5 
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immature a stage or in such coudition that it will not permanently 
retain the poison . 

2. London Pnrple ai an Insecticide. 

An analysis of a specimen of London purple by the chemist of the 
U. S. Department of Agriculture gave the following results :"** 

Per cent. 

Rose aniline 12.46 

Arsenic acid 43.65 

Lime 21. 82 

Insoluble residue 14.57 

Iron oxide • 1.16 

Water 2. 2 7 

Loss 4.07 

300.00 

As appears from the above analysis, it is mainly an arseniateof lime. 
It is a refuse material, obtained in the manufacture of analine dyes, 
heretofore worthless. Its cost, therefore, need not much exceed that 
of package and transportation. Its efficacy in the destruction of in- 
sects appears to be about equal to that of Paris green, although it does 
not accomplish its work so rapidly, for often its effects are not appa- 
rent until the second or third day after its application. From the 
short time that experiments have been made with it, we are not pre- 
pared to say that it may entirely take the place of Paris green, yet 
there are several considerations which seem to give it a greater value as 
an insecticide than that substance. 

Its cost is much less, as it can be purchased at fifteen cents a pound, 
and at ten cents or less ))y the keg or barrel. Less than half the quan- 
tity is needed. Prof. Riley states that while the cost to the cotton 
planter of tlie Paris green material per acre has been one dollar, that 
of the purple will not exceed Cive cents. 

It is of nearly uniform strength, as its production being much in 
excess of demand, it does not pay the manufacturer to adulterate it 
by mixture with any other substance. 

As mixed for use it is far less poisonous than Paris green, as is 
shown from its having been eaten by persons without serious harm.f 

It is more adhesive to vegetation and, therefore, not as readily 
washed away by rains. 

*AnniMl Report of the Commietioiier of Agriculture for the Year 1878, p. 144. 

t" I know of t\TO negroes who stole some flour ia which it had been mixed in the or- 
dinarj proportion for use on cotton, and made biscuits thereof. Both were made sick, 
bat neither seriously. (Prof. Riley in American Entomologist ^ iii, 1880, p. 246.) 
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Its effects are more permanent, as from its fine state of pulveriza- 
tion it is partially absorbed by the leaves. 

The color that it imparts to vegetation shows its application and 
may serve to prevent the careless use of poisoned plants for food. 

In its condition of a very fine powder it admits of a more thorough 
admixture when used dry, and is more easily kept in suspension in 
water. 

Method of using. — It may be mixed with flour, plaster, or any of 
the diluents mentioned for Paris green, and dusted upon the vegeta- 
tion by any of the means there given which may be found the most 
convenient When prepared of the strength of one pound of the pur- 
ple to ten of flour it will injure only delicate vegetation. Reduced 
with seventy pounds of flour, it will be fgund to kill nearly all of the 
leaf-eating. larvaB. For general use, the proportion recommended, and 
which has givep the best practical results, is one pound of the purple 
to forty of flouj or other substance. 

Its application in water may also be made as directed for Paris 
green. With one pound mixed with forty gallons of water, some vege- 
tation has been injured. A dilution with forty gallons of water will 
probably destroy most larvas. For quite young and more delicate ones, 
a dilution of one hundred gallons will suffice, and the experiments of 
the Entomological Commission in the cotton fields have shown that 
in dry weather and under other favorable conditions, with a pound of 
the purple mixed in one hundred and fifty gallons, the cotton-worm 
was readilv killed. It should be mentioned that the cotton-worm — 
Aletia argillacea, Hiibn., has been found to be more sensitive to the 
poison than some other larvae of the WocluidcB. It is, of course, desir- 
able that the poison be not used in greater strength than is needed for 
killing the species to be destroyed, and the maximum degree of dilu- 
tion can easily be ascertained by experiment. 

The addition of a small quantity of flour to the water will give 
^eater adhesiveness to the poison. 

Useful in the destruction of the Apple-worm. — London purple 
lias been used successfully by Prof. A. J. Cook for destroying the apple- 
^orm or codling-moth — Carpocapsa 2)omonella (Linn.). In his re- 
cent experiments, continued through two seasons, a tablespoonful was 
mixed with a pail of water, and this quantity was sufficient, usually, for 
three trees. It was used in early summer, and the results were very 
satisfactory, as a large proportion of the fruit was saved from attack. 
It was believed that the purple formed a thin coating over the fruit 
and prevented the deposit of the eggs (the eggs are deposited soon after 
the apple forms), or that the upturned calyces at this time held suffi- 
cient of the poison to kill the newly-hatched larvss in the attempt to 
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penetrate them to enter the apples. In subsequent chemical exami* 
nations of the frait treated in this manner, no arsenic coald be de- 
tected, and it was freely eaten by Prof. Cook and his family without 
any injurious effects. Still, additional experiments in this direction 
are desirable, before we may give to this method of protecting apple 
trees unqualified recommendation. 

A circular of Hemingway's London Purple Company, 90 Water 
street, New York, gives the following directions for the use of the 
purple on potato plants : 

*^ The best method of use is with water. Mix the purple into a 
smooth paste, and then add water in the proportion of three gallons 
to each ounce, or forty-eight gallons to one pound. Stir well, and ap- 
ply by sprinkling with a whisk or fine watering-pot, taking care not 
to deluge the plants, but only cover with a fine spray. From an eco- 
nomical point of view it is wise to pass it through a strainer. This can 
be done by tying some cheap cotton-cloth over 'Ian iron hoop a little 
larger than the tub or cask in which the mixture is made, the. purple 
put into the strainer and the water poured over it into the cask, which, 
as it goes through, will leave behind all dirt or bits of sticks which 
might otherwise choke up the Fountain pump or other spray-produc- 
ing instrument. 

"If preferred, it may be used dry in the proportion of six pounds of 
plaster to one ounce of purple, or 1 00 pounds of plaster to one pound 
of purple. Mix well by passing the two materials through a sieve. 
The more perfectly this is done the more certain the effect. 

**The proportions given above are the strongest that should be 
used. If care be taken, a much more dilute mixture may be used 
with equal advantage/' 

3. Pyrethnun as an Insecticide. 

The Persian and the Dalmatian insect powders are the finely pul- 
verized flowers of species of Pyrethrum — the former of Pyrethrum 
roseum and P, carneum, and the latter and the most highly esteemed, 
of P, cineraricBfolium. The Persian powder has been known for a 
number of years, and the peculiar properties of the powder of some 
species of Pyrethrum had been utilized even in the past century; but 
until within the last three years, it had only been employed against 
household insect pests, as flies, mosquitoes, roaches, bed-bugs, etc. A 
small quantity of it diffused in a closed room by means of the bellows 
made for the purpose, acts very quickly upon flies, by bringing them 
to the floor, struggling upon their backs. They are unable to fly, and 
if placed upon their legs, they are incapable of using them in locomo- 
tion. The powder appears to produce a paralysis from which they 
rarely recover, although death may not follow until a day or two there- 
after. While affecting insects in this manner, it may be distributed in 
a room as above, and be breathed by persons with perfect safety. 
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Since the experiments of Mr. Saunders, previoasly referred to, 
whereby it was shown that Pyrethrum could be employed against some 
of our out-door insect pests, other experiments in continuance have 
been made which have so extended its range of usefulness as to lead 
us to believe that we have but begun to learn its value as an insecti- 
cide. Under the demand which is springing up for it, it is being ex- 
tensively cultivated in this country, mainly by Mr. Milco (a native of 
Dalmatia), near Stockton, California, and an article is being produced 
by him from the Pyrethrum ciyierarimfolimn and sold under the 
trade name of ** Buhach," which is represented by those who have 
thoroughly tested it, to be superior to much of the imported Dalma- 
tian powder. The high cost of the imported powder (about $1.25 per 
pound) has been hitherto an obstacle in the way of its use, but Mr. 
Milco, from the facilities which he has for its production, promises 
shortly to place it in market at a price which will admit of its general 
use. 

The Department of Agriculture has also shown a commendable zeal 
in importing the seed and distributing it, through the Entomological 
Commission , to numerous persons in the United States, with the request ' 
that experiments be made in its cultivation in various localities and 
under different conditions, in accordance with detailed instructions 
given. It is hoped that some one of the species will be found to admit 
of such easy culture that it may be grown by farmers and others for 
domestic use. The circular recently issued by Commissioner Loring 
contains a statement of Professor Riley, giving a history of Pyrethrum, 
its method of cultivation, its preparation for use, its uses as an insecti- 
cide, and modes of application.* From the latter, we extract the fol- 
lowing: 

Pjrethrum can be applied: — 1, as dry powder; 2, as a fume ; 3, as an alcoholic 
-extract dUuted ; 4, by simple stirring of the powder in water; 5, as a tea or decoc- 
tion. 

1. AppliccUion as dry powder, — It is generally used without diluent, but if un- 
adulterated and fresh (which it not often is, as retailed by druggists), it may be 
oonsiderably diluted with other pulverized material, without losing its effect, 
^or this purpose flour seems to be the best, but finely-sifted wood ashes, saw. 
-^ust from hard wood, etc., or any substance that will mix well with the powder, 
^11 answer. If the mixture is applied immediately after preparation, it is always 
less efficacious than when left in a perfectly tight vessel for twenty-four hours or 
longer before use. Experiments have shown that one part of the powder to 
eleven of flour were required to kill the cotton-worm, when applied immediately 
after its application; but when it had been kept in a tight glass jar for about two 
^ays, double the amount of diluent (twenty-two pounds of flour) sufficed to kill 
most of the average-sized worms with which it came in contact. For very young 
cotton-worms, a mixture of one part of Pyrethrum to thirty parts of flour, and 
applied one day after preparation, proved most effective, hardly any of the worms 
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2. Application in fames. — The powder barns freely, giving uff considerable 
smoke and an odor which is not unpleasant . It will burn more slowly when made 
into cones bj wetting and moulding. In a closed room the fumes from a small 
quantity will soon kill or render inactive ordinary flies and mosquitoes, and will 
be found a most convenient protection against these last where no bars are avail- 
able. Insects of soft and delicate structure are affected most quickly. This 
method will be found very effective against insects infesting furs, feathers, her- 
baria, books, etc. Such can easily be killed by inclosing the infested objects in a 
tight box or case and then fumigating them. The method will also prove useful 
in green-houses. 

3. Alcoholic extract. — The extract is easily obtained by taking a flask fitted 
with a cork and a long and vertical glass tube. Into this flask the alcohol and 
Pyrethrum is introduced and heated over a steam tank or other moderate heat. 
The distillate, condensing in the vertical tube, runs back, and at the end of an 
hour or two the alcohol may be drained off and the extract is ready for use. An. 
other method of obtaining the extract, and a less expensive one, is by re-peroola- 
tion after the manner presented in the American Pharmacopoeia. The former 
method seems to more thoroughly extract the oil. In either case, the extract is 
more expensive than the other preparations, though convenient for preserving and 
handling. 

The extract may be greatly diluted with water and then applied with any atom- 
izer. Diluted with fifteen parts of water, it killed all the cotton worms in a few 
minutes upon which it was sprayed. When mixed in the proportion of one to 
forty of water, it killed two-thirds of the worms in twenty minutes and disabled 
the remainder. A dilution of one to fifty still killed some of the worms and dis- 
abled others.* 

4. Water solution. — This method of application is believed to be the simplest 
most economical, and most efficient. The bulk of the powder is most easily dis- 
solved in water, to which it at once imparts the insecticide principle. No constant 
stirring is necessary, and the liquid is to be applied in the same manner as the 
diluted extract. The finer the spray in which it is applied the more economical 
is its use and the greater the chance of reaching every insect on the plant. Ex- 
periments have shown that 200 grains of the powder (about one-half an ounce), 
stirred in two gallons of water, was sufficient to kill all but the most hardy full 
grown cotton-worms; but was not strong enough to kill some other larvae, es- 
pecially such as are protected by dense long hairs. A solution of one-half of the 
above strength would destroy young cotton- worms. The solution is most efficient 
when first made, and gradually loses its power. On the third day it develops a 
fungoid growth and its efficacy is then much impaired. 

5. The tea or decoction. — Prof. E. W. Hilgard, of California, who has experi- 
mentedwith the Pyrethrum in this form, thinks that the tea simply prepared 
from the unground flowers is the most convenient and efficacious method in which 
it can be used. When sprayed from a fine rose, he found it to be efficient even 
against the armored scale-bug of the orange and the lemon, which fell off in two 
or three days after the application, while the young brood are almost instantly 
killed. Tea made from the leaves and stems has similar although considerably 
weaker effects. The plants might be grown by the farmer and fruit-grower, 
when, by simply curing the upper stems, leaves and blossoms all together, the tea 

•For a statement of the mode of preparation of the extract and experiments with it upon 
the boll-worm {Heliothit armigera) and the cotton- worm, see the American Eniotnologist^ 
iii, 1880, pp. 252-8. 
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eoald be made by the hogshead at a trifling expense, and distributed from a cart 
by means of a sjrinjsre. The tea should be made with briskly boiling water, 
covered over closely, to prevent evaporation, but not boiled, as that would seri- 
ously impair its strength. 

While the simple mixture of the powder with water gives such satis- 
fiictory results, it hardly seems worth while to look for any other 
method of using the Pyrethrum, for nothing can surpass this in sim- 
plicity. It is only necessary, if the fresh and unadulterated powder 
can be obtained, to mix a half pound of it in a pail of water and apply 
it in a fine spray over the young caterpillars, slags, etc., feeding upon 
the leaves. The effects upon them are wonderful : they quickly show 
its operation in writhing and falling to the ground, from which, if the 
solution is of sufficient strength, they cannot regain the plants, al- 
though in some cases, death may not ensue until the following day. If 
any are found eventually to recover, the solution should be made of 
greater strength. It must be applied directly upon the infesting in- 
sects, as it only acts by contact, and does not have the permanent ef- 
fect of the poisonous insecticides which are eaten with the leaves.* 

The Insects that may be destroyed by it. — Pyre thrum appears 
to be a very valuable agent for the destruction of the troublesome cater- 
pillars of the cabbage butterfly — Pieris rapm Linn. Its efficacy for this 
purpose has been recently shown in some experiments by Prof. Cook 
at the Michigan State Agricultural College. One part of the dry 
powder mixed with forty parts of flour and dusted over the cabbages, 
in the latter part of September, killed two-thirds of the caterpillars 
and stupefied some others. A tablespoon ful of the powder mixed with 
a gallon of water and applied with a common sprinkling-pot to nine 
cabbages, killed of the larvae present 17, stupefied 39, and left but 3 
alive — the examination being made the following day. From the ex- 
periments which were carefully conducted (see American Naturalist 
for February, 1881, pp. 145-147) Prof. Cook draws these conclusions : 
^' they show conclusively that this powder is fatal to the caterpillars, 
and that, too, in very dilute liquid mixture — 1-200 of a pound to a 
gallon of water. We have only to sprinkle it on the plants, though it 
may be necessary to make more than one application to insure com* 
plete success. The success was better with the liquid than with the 
flour mixture and can be applied with greater speed and economy. '^ 

Some squash-bugs — Anasa tristis. De Geer, which had been kept in 
a close tin box, in the clear powder for three days, were not killed by 
It The Colorado potato-beetle can be killed by dusting with the 
powder, and the larvae are quite susceptible to it. 

I have found the powder ineffectual for killing the harlequin cab* 
bage-bug — Murgantia histrionica (Hahn.): it only paralyzed them 

*For the peculiar effect of PTrethmm upon the he&rt-beat of a caterpillar, see Am^rioai^ 
SaturaUtt, 1882, p. 1015. 
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for a few hoars ; bat my material was not fresh and may have been 
adulterated. 

Dusted over house-plants and in the green-house it is said to kill the 
Aphides (plant-lice) and to preserve the plants from subsequent attack 
(Canad. BntomoL, xi, 1879, p. 42 ; Amer. Entomol.j iii, 1880, p. 105). 

It has been found to free the Passion vine from the attack of the 
striped blister-beetle {^Epicauta vittata (Fabr.)], by stupefying them 
and causing them to drop from the vines {Amer. EntomoL, iii, 1880, p. 
193). 

It is said to drive away the flea-beetle from turnips and the harle- 
quin cabbage-bug from cabbages by* dusting the powder upon the 
leaves (loc. cit., p. 296). 

The powder sprinkled over grain in a mill infested with the grain- 
weevil [Sylvanus Surinamensis], killed them so that they could be 
swept up by the quart (loc. cit., p. 178). 

Hymenoptera (bees, wasps, etc. ), are stated to be the most readily af- 
fected by the powder. In some experiments made with the fumes 
upon insects of diflerent orders, they were affected in the following 
order : ground beetles, locusts, crickets, flies, mosquitoes, gnats — the 
last yielding most quickly to its influence (loc. cit, p. 195), 

The above is but a general resume of what has recently been learned 
and published of this very popular insecticide. For those who may de- 
sire additional information, references to some of the recent literature 
upon the subject are herewith given : 

Trans. N. Y. St. Agricul. Soc. for 1859 ; xix, 1860, p. 445 (seed sent to the 
Society); for 1863, xxiii, 1864, pp. 201-3 (general notice). 

Rep. Gommis. Agricul. for 1877 (1878), pp. 59, 60 (teste of powders of Pvre- 
thrum and other Composite). 

1st Rep. U. S. Entomolog. Commis., 1878, p. 400 (inefficient on locusts). 

Rep. on Cotton Itusects^ 1879, p. 236 (brief notice). 

Canad. Entomol., xi, 1879, pp. 40-43 (kinds, use, effects, etc.); p. 185 (general 
notice). 

Amer. Entomol., iii, 1880, pp. 43-45 (general notice); p. 96 ^preparation, etc.) ; 
p. 128 (price) ; pp. 193-195 (effects on different insects) ; p. 197 (cultivation) ; 
p. 222 (for codling-moth) ; p. 242 (on cotton-worm) ; p. 246 (properties) ; p. 250 
(effect on different insects) ; p. 252 (effect on boll-worms) ; p. 276 (for screw- 
worms) ; p. 296 (for cabbage and cotton-worm). 

BuU. No. 3, IT. S. Ent. Commis., 1880, pp. 62-65 (methods of use, price, etc.). 

Prop. West. y. Y. Horticul. Soc. for 1881, pp. 75-77 (kinds, effects, price, etc.) 

Amer. Naturalist, xv, 1881, pp. 569-572 (cultivation and manufacture) ; pp. 
744-746 (use and application) ; p. 817 (applications). 

* 

4. Hellebore as an Insecticide, 

This insecticide is the root of the white hellebore — Veratrum album 
ground to a fine powder, and used either in this state by sifting it upon 
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the insects to be destroyed, — by mixing the powder with water, or by 
a decoction made from the roots by boiling water, and applying itvrith 
a sprinkler. 

Its insecticidal property was first discovered in England, when it 
was employed for the destruction of the currant- worm — Nematus ven- 
tricosus King, in the year 1841. When the same pest was afterward 
introduced in this country, and had commenced to destroy currant 
bushes in the vicinity of Rochester, in the year 1858, the hellebore 
remedy which had been so successfully used in England was resorted 
to here, and with equal success. Dr. Fitch, in his Twelfth Report on 
the Insects of New York, writes thus enthusiastically of its virtues : 

^* Words fail us for suitably expressing the value of this substance. 
In the whole round of remedies for injurious insects we know of no 
other one that is so efficacious, we know of no other one that possesses 
such virtue for destroying any insect as does this substance for destroy- 
ing this larva [the currant- worm]. It is a sovereign cure for the evil. 
It is a specific. I^ operates like a charm. Easy of application and cer- 
tain in its effects, it is all that can be desired. The larva does not re- 
quire to eat it. It kills the moment it touches. In the words of R. 
Lymburn, * wherever a particle reaches a caterpillar, it collapses as if 
stabbed,' yes, as if stabbed to the heart. Every one who notices this 
powder as it falls upon a worm will confirm the literal truth of this 
statement. The worm is instantly convulsed with a death spasm, rolls 
off the leaf and drops lifeless to the ground. It is * a spectacle wonder- 
ful to behold.' But if standing on the underside of a leaf where the 
powder does not touch it, when it afterward comes to eat a particle of 
it, its doom is sealed with equal certainty." 

Methods of use. — In using the hellebore as a powder, dusting 
boxes such as have been previously mentioned in connection with the 
other insecticides — a tin can with a piece of fine muslin tied over one 
end — or even a bag of simple muslin, may be employed. The box or 
bag should be attached to a short stick, of perhaps two feet in length, 
to permit of its being thrust among the bushes, and to remove the 
powder to some distance from the face, as when inhaled in the nostrils 
it excites violent sneezing ; this property has caused it to be employed 
as the basis of many of the sneezing snuffs. Quiet days should be 
selected for the dusting, unless its need, when discovered, admits of no 
delay, as the fine powder is readily carried by the wind ; the gentlest 
breeze that may be stiring will soon indicate to the operator the de- 
sirability of the application being made from the windward side. The 
slightest dusting of the leaves is all that is required. Before using, its 
strength should be tested by applying a small pinch to the nostrils, 
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and if it fails to produce a tingling sensation, it should be rejected as 
comparatively worthless. A pure and fresh article should be purchase- 
able at about forty cents the pound. This quantity should suffice to 
keep a garden of ordinary size free from the currant-worm for an en- 
tire season — to be applied as often as a fresh hatching or a new brood 
makes its appearance. With six pounds of the powder, a gardener in 
England cleared 3,000 gooseberry bushes from the larvae which were 
thickly infesting them, by simply dusting them with a large pepper 
box. 

In its liquid application, one pound of the powder may be mixed 
with from twenty to twenty-five gallons of water, or an ounce and a 
half (about three tablespoonfuls) in a pail of water, and finely sprayed 
over the plants. As hellebore kills not only by contact, but unlike 
pyrethrum, also by being eaten by the larvae, the addition to the liquid 
of a small quantity of flour or any other substance that may give it 
greater adhesiveness, will promote its operating as a protection for a 
number of days following, from such larvsB as may have escaped the 
spraying or are subsequently hatched from the egg. 

Insects against which it may be used. — In addition to its being 
a specific for the destruction of the currant- worm, it will probably be 
found equally efficacious against most of the " saw-flies" as they are 
popularly called — four-winged insects belonging to the family of 
Tenthridinidae, of which the currant-worm may be taken as a repre- 
sentative. Its virtue has been tested upon the strawberry- worm — 
Emphytus maculahis, Norton and Abbot's white-pine worm — Lophyrus 
Ahhotii Leach ; and it may be expected to operate with equal success 
upon the Fir saw-fly — Lophyrus abietis Harris, Le Conte's saw-fly of 
the pines and fir — L, Le Contei Fitch, and the other species that in- 
fest our evergreens. It should also be valuable for use against the 
saw-fly of the Tartarian honeysuckle — Abia caprifoUum Norton, which 
is often so destructive to its foliage. It may also be used for destroy- 
ing the " slugs" which abound to such an injurious extent upon our 
rose-bushes, pear-trees and raspberries, viz. ; Selmidria roscB Harris, 
S. cerasiy Peck, and 8, rubi Harris. To all of these larvaB the liquid 
may be conveniently applied by means of a sprinkling-pot, the hydro- 
nette or the aquaject. The following method of using the liquid 
upon rose-bushes has been recommended : one tablespojnful steeped 
in hot water for ten minutes, diluted in five quarts of cold water, to 
which a small quantity of soft soap has been added to make it adhere 
better to the leaves, and applied through a syringe or .fine rose of a 
watering can, while the leaves are still wet with dew. It is said that 
two applications, three or four weeks apart, will effectually repress the 
slug each season. 
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The common poke- weed, Veratrum viride, which grows so commoDly 
in wet meadows, should have similar insecticidal properties, but we are 
not aware that it has been tested for the purpose. Whenever the pre- 
pared powder cannot be conveniently procured, this might be resorted 
to, as a substitute, by making a decoction of it with boiling water. 

The following are references to some of the writings which have 
treated of the insecticidal properties of hellebore : 

Fitch's Twelfth Report; in Trans. N, T. 8t, AgrunU. Sac. for 1867. xxvii. 1868. 
pp.911, 919. 928, 930. 

Caiiad. EjUamol., ii, 1869, pp. 13-15 (effects on carrant-worms). 

Fourth Hep. Li*. Mo., 1872, p. 14 (useless against Ck>lorado potato beetle). 

Ninth Bep. Ins, Mo,, 1877, pp. 13-16 (method of use, etc.). 

QrmerocCs Rep. Itij. Ins. for 1881, pp.7, 43 (destroys cabbage butterfly larva and 
pine saw-fly). 

5. Kerosene as an Insecticide. 
While most of the oils are deadly to insects, kerosene seems particu- 
larly so, perhaps from the rapidity with which it spreads over the sur- 
face of the insect to which it is applied, at once reaching and closing 
the breathing pores and producing, through suffocation, speedy death. 
It is one of the cheapest of the insecticides and is among the most 
efficient, wherever it can be used without injury to vegetation. In 
many cases foliage has been injured by its application, and there 
seems to be justly a prejudice against its general employment, as the 
statements of experiments made with it are rather contradictory. 
While it is generally thought necessary to use it only when greatly 
diluted with water, yet Prof. Comstock reports that he has sprayed it 
undiluted upon orange leaves and ivy to destroy scale insects, and 
upon CratcBgtis to destroy the wooly-apple louse {Schizoneura Ian- 
igera) without the least injury to the foliage. The following testi- 
mony is borne to its value in the destruction of a class of insects which 
are among our most persistent and pernicious pests : '* After the fail- 
ure of many attempts to eradicate this insect [a scale insect infesting 
a number of imported varieties of orange, lemon, lime, etc., in the 
grounds of the Department of Agriculture at Washington] the col- 
lection may now be said to be entirely rid of it. This has been ef- 
fected by the persistent use of a small quantity of coal oil [kerosene] 
applied in water. About one gill of astral oil in five gallons of water 
applied to the plants through a syringe on alternate days for several 
months has destroyed the insects without injury to the plants ; weaker 
solutions seemed ineffective, and when the oil was increased to an ap- 
preciable degree, the young leaves and tender shoots of the oranges 
were injured.'** 

*Ann, Rtp, Con^mU. Agricul, for 1878, pp. 205-6. 
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A difficulty in the use of kerosene and water is found in the readi- 
ness with which they separate when at rest, requiring for their union 
violent and almost constant agitation. In the above applications the 
mixture was made by discharging the syringe several times into the 
vessel containing the liquid before each discharge upon the plants. 
Prof. Riley has announced the following method of overcoming the 
difficulty and dispensing with most of the attendant labor : 

Nothing is more deadly to the inBOCt in all stagea than kerosene or oils of any 
kind, and thej are the only substances with which we maj hope to destroy the 
eggs. In this connection the difficulty of diluting them, from the fact that they 
do not mix well with water, has been solved by first combining them with either 
fresh or spoiled milk to form an emulsion, which is easily effected ; while this in 
turn, like milk alone, may be diluted to any extent so that particles of oil will 
be held homogeneously in suspension. Thus the question of applying oils in any 
deoired dilution is settled and something practical from them may be looked for.* 

Experiments made by Prof. Comstock do not fully confirm the 
above statements, as he experienced difficulty in obtaining the emul- 
sions and in their subsequent dilution to any great extent, as appears 
from the following extract from his last Report : 

An emulsion of kerosene and milk can be easily made by placing the fluids 
together in a bottle and shaking them violently for several minutes ; about three 
minutes is the time usually required. The quantity of milk used should be at 
least equal to that of the kerosene. The best results were obtained when the 
kerosene formed only one-third of the mixture, but equal parts of kerosene, milk 
and water gave as good results as one part of kerosene to two parts of milk. For ex- 
ample, in one series of experiments I was unable to make an emulsion of equal 
parts of oil and milk, but by the addition of a third part of eiUier water or milk 
I was able in each case to make a good emulsion. These emulsions were of a 
thick, creamy consistence and were very stable, no indication of a separation of 
the oil from the milk in one case, or from the milk and water in the other, being 
observable even after the emulsion had stood for twenty-four hours. But as soon 
as water was added to the emulsion in any considerable quantity, the oil, or the 
oil and milk together, floated on the surface of the water ; and no amount of 
shaking would serve to mix the liquid so that the mixture would be stable. It is 
true that in some of the experiments the emulsion separated from the water less 
readily than oil alone would ; but in each case the mixture was of such a nature 
that it was necessary to stir it constantly in order to keep the oil suspended in 
the water. f 

In all cases where kerosene can be used without applying it to vege- 
tation it is a very valuable insecticide. It may thus be employed in 
various methods against a large number of insect pests, as for example: 

A small quantity poured in a broad tin basin, either by itself or 
floated upon water, is serviceable for the collection of the Colorado 
potato-beetle (where there is an unwillingness to use Paris green and 

*ScUntific American, Oct. 16,1880, and Anuriear^ Entomologist, iii, 1890, p. 246. 

jrAnn. Rept. Commit. Agricul. for 1880, pp. 283-9. 
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London purple), the rose-bug, etc., by shaking them into it; and for 
destroying nocturnal insects attracted to lights placed in fields. 

Cloths may be saturated and spread beneath trees to be jarred. The 
curculio would be killed by falling upon them, and this method 
would be of particular value with those insects which show a readi- 
ness, upon dropping from the foliage, to take wing or travel away, 
unlike the curculionidoe which usually counterfeit death for a 
while. A saturated cloth may be stretched upon a light frame and 
while held in a proper position beside or among infested vegeta- 
tion, large numbers of the smaller leaf-hoppers, flea-beetles and other 
minute forms could be driven upon them and destroyed. Or a frame 
for the cloth could be so constructed as to be pushed by a long handle 
or drawn by cords over the surface of low-growing crops, by means of 
which many of these small insects flying or leaping against the cloth 
would absorb sufficient of the oil, even from the temporary contact, to 
kill them. 

Cattle may be relieved from lice by simply applying the oil in a small 
quantity to a card, and occasionally carding them with it ; its use for 
a few days will prove eflfectnal {Country Oentletnany April 18, 1872, 
p. 250). It has been used successfully upon horses when the maoe and 
neck have become, through neglect, infected with these annoying para- 
sites, by rubbing it upon them ; and upon hogs, by applying it 
thoroughly with a stiff brush or the stump of an old broom {lb., 
March 6, 1873, p. 155). 

It is very valuable for henneries infested with lice and mites. Ap- 
plied to the sides, top and bottom with a sprinkler or, which is better, 
with the rose of a force-pump, it will effectually destroy the vermin. 
When the nests of sitting hens are found to abound with a small species 
of the Acarina, to the extent, at times, of driving the hens from them, 
a moderate sprinkling of the nest will suffice to kill them and to keep 
them away. It may also be applied to infested fowls with a feather, 
to the portions of the body where the vermin are observed. It may 
even be used with safety upon young chickens, if judiciously employed. 
In all cases care should be taken not to permit the oil to enter the 
eyes, nostrils, or mouth. 

In addition to kerosene being destructive to insects, it seems to be 
disagreeable to some species, or at least to prevent their presence. A 
writer in the Country Gentleman states that he has discovered a very 
simple means of ridding his stables from flies, by keeping the floor free 
from droppings, and sprinkling it slightly with kerosene by means of 
a tin can having a small hole pierced in the cork through which a pint 
of the oil may be distributed in a week's time. 
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6. Paraffine oil as an Iiiseoticide. 

This material has, within the last few years, become a popular in- 
secticide in England, where it is highly esteemed for the destruction 
of underground larvae. I am not aware that it has been experimented 
with in this country, nor do I know if it is manufactured for sale. 

The oil is produced by the distillation of Cannel coal. The crude 
oil gives four products, viz. : Ist, Paraffine naphtha ; 2d, Paraffine oil, 
used as a burning fluid in lamps, in England ; 3rd, a heavv oil much 
used for machinery in Lancashire: 4th, Paraffine used for candles. 

When applied to vegetation by sprinkling, in the proportion of one 
pint of oil to two gallons of water, it has been used with satisfactory 
results in England for destroying tin* carrot-fly {Psila rosce), the cur- 
rant-worm {Nematus ventricosus), the onion-fly {Anthomyia ceparum)^ 
etc. It is claimed that even so dilute a mixture as a glassful of the oil 
to six gallons of water, and sprayed over the plants two or three times 
has arrested an attack of the onion-fly; and a wine-glass of oil to one 
gallon of water has been of service in attack of the carrot-fly. 

A plot of young larches nearly destroyed by a species of aphis (Olier- 
mes laricis) was saved and restored to health, by watering them at 
intervals of three or four days, for about three weeks, with diluted 
paraffine, in the proportion of a wine-glassful to a watering-can of 
water. 

An excellent method of mixing the oil is said to be the following : 
Put the oil first in a pot and then fill in the water vigorously with a 
syringe. In applying it, one ma^ is kept lifting a syringeful out of tlie 
mixture and discharging it into itself, while another applies it to the 
plant. In using upon tender vegetation, it should be syringed off 
with clear water in two or three minutes (London Gardener), 

When mixed with some absorbing substance, as ashes, sand, saw- 
dust, or even dry earth, and applied in this form to the ground, it is 
more gradually absorbed and is more lasting in its results. Thus one 
quart of oil to a wheel-barrow of wood-ashes has operated quite bene- 
ficially in protecting carrots, turnips, etc., from attack. A convenient 
method of applying it to plants is to mix with sand just a sufficient 
quantity of the oil to moisten it, but not to prevent its running readily 
through the hand, when it may be scattered broadcast or applied di- 
rectly to the roots of plants. In the absence of rain, sprinkling with 
water will aid in carrying the oil into the ground. A field of turnips 
badly infested with the wire-worm [Agriotes Uneatus), was saved by 
strewing the paraffined sand with spoonfuls along the center of the 
drills, so as to fall directly 'above the roots of the plants, — the whole 
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crop of four acres being gone over in one day by employing several 
persons; the effect was thoroughly satisfactory. 

The above statement of applicatiou and results are drawn from Miss 
Ormerod's Manual and Reports. 

7. Bisulphide of Carbon as an Inseotioide. 

This material was first brought to notice during the long series of 
experiments made in France a few years ago^ by Govern men t Com- 
missions, distinguished chemists, and others, for the discovery of means 
for destroying the grape phylloxera. It was proposed to utilize tlie 
vapor given off by it in its decomposition when buried in the ground, 
which should permeate the soil and reach the hidden and sheltered 
insects among the roots of the vino, more effectually than could be ac- 
complished by liquid poisons as ordinarily applied. In employing it 
for this purpose, holes to the depth of two or three feet were made in 
the ground among the roots by a pointed bar, into each of which about 
two ounces of the bisulphide was poured. Later, an auger was devised 
to take the place of the bar, having a hollow shank, perforated just 
above the cutting portion and with an opening at the handle for re- 
ceiving the liquid. When the auger was withdrawn after the intro- 
duction of the liquid, the hole was tightly closed with earth. Very 
good results attended its use in this manner ; and there is no reason to 
doubt that it would be equally beneficial for destroying other minute 
forms that infect the roots of growing plants. It should bo a remedy 
for the injuries of the apple-root plant-louse — Schizoneura Janigera 
(Hausm.), — the Pemphigus pyri of Fitch, which causes the death of so 
many apple-trees — of much more common occurrence in the Western 
States than in New York, where the species is oftener found upon the 
trunk than on the roots. 

Prof. Cook, having experimented with the bisulphide of carbon for 
destroying the species of Anthomyia infesting our root crops, and some 
of the root-borers, strongly recommends it for use against the cabbage 
5y, Anthomyia brassicm (for method of use see page 190), the peach- 
;reo borer — ^geria exiliosa Say, and the squash-borer — Melittia 
mcurbitcB (Harris). 

While there are reasons why this material may not come into ex- 
iensive use as an insecticide, it promises, from its pungent and pene- 
trating odor, to be a valuable agent in protecting plants from egg 
deposit 

8. Carbolic Add as an Inseetioide. 

Carbolic acid has also been used to arrest the ravages of the phyl- 
loxera in the same manner as above mentioned for the bisulphide of 
carbon, and with very good success. Vineyards, through its use, have 
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been preserved in good condition, while adjoining ones not thus 
treated have been destroyed. 

Prof. Cook has used it, both in its crude state alone, and as com- 
bined with soft-soap, for the protection of radishes from the rad- 
ish-fly, Anihomyia raphani (seepage 199 where, under the remedies 
for A, raphani, his experiments are given). While the experimenta 
are reported as entirely successful, it does not appear from the ac- 
count whether the application of the carbolic acid served to destroy 
the eggs and the larvae of the fly, or whether it prevented the deposit 
of the eggs. 

I have made use of the acid when quite diluted — one part to one 
hundred of water, and have recommended its use to others, for ridding 
potted plants from the small larvae and worms having their abode in 
the soil to the great injury of the roots: in all cases when tried, as 
far as I have learned, the application has been successful. 

A correspondent of the Country Oentleman (vol. xxxviii, p. 186) 
commends it very highly for removing vermin from animals.* He used 
it in the form of carbolic soap prepared by James Buchan & Co., of 
New York, and by simply washing the hair of cattle with a lather 
from the soap, he was always able to kill the vermin and the eggs with 
which they were infested. It also killed those on hogs. A lamb suf- 
fering from a bad attack of the "fly," so that a large part of its back 
and one side was a mass of living larvae, was cured by two applications 
of carbolic ointment and lard oil — the oil being used to dilute the 
ointment so that it could penetrate the wool. At the same time that 
it killed the larvae, it also served to prevent fresh attack and to heal 
the sore. The correspondent concludes his statement of the beneficial 
effects of the carbolic treatment, with *^ I know of nothing as valu- 
able to a stock-raiser as the preparations of carbolic acid." 

For insecticidal purposes the crude carbolic acid should be used, as 
being much less expensive than the crystals. It can be purchased of 
the principal druggists in our larger cities. 

9. Soluble Phenyle as an Insecticide. 

This material has been brought to the notice of economic entomolo- 
gists mainly through the experiments reported by Miss Ormerod, of 
England — made directly by her, or upon her suggestion. It is manu- 
factured in England, under the name of "Little's Soluble Phenyle,*' 

*Thc Pcdiculidx, or lice ordinarily infesting domestic animals, belong largely to the 
genus Haematopinus. Of these, II. viluli and 77. eurysUmuB are parasitic on botb cattle 
and horses, often becoming very abundant and of serious annoyance and injury to them. 
H. 8uUy as its name imports, alar^o species of nearly one-eighth uf an inch in length, oe- 
ours OD the hog. JI, pil\ferus lives on the dog. 
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where it has beea known for somo time us a highly valauble disinfect- 
ant, deodorizer and antiseptic. It is sold in this country through its 
general agent, T. W. Lawl'ord, No. 296 East Chase street, Baltimore, 
Md. It has some of the more valuable properties of carbolic acid, al- 
though containing but a very small percentage of this material. An 
analysis made of it shows that ** Phenyle contains 0.79 phenol (carbolic 
acid) and between eighty and ninety per cent of a high-boiling tar-oil 
— probably * dead-oil,' whose most prominent component is naphtha- 
line, and which itself contains little or no phenol. The emulsifier is 
probably a potash soap or something closely allied." 

It appears from Miss Ormerod's Reports that she checked with it an 
attack of the celery-fly ( TVp/inVw onopordinis) by syringing with a very 
dilate mixtnre of it and water : others had used, without effect, par- 
affiue-oil and water. A strong attack of the carrot-fly {Psila rosce) was 
also arrested by its use (Report for ISSO, p. 24). It also acted as 
an excellent preventive of attack, for peas were saved from any injury 
from the pea-weevil (^Sitones Uneatus) by sowing them in coal ashes 
saturated with a tablespoonful of phenyle to a gallon of water, the 
ashes left covered for several days before use to become thoroughly 
charged with the smell (Report for 1879, p. 8). 

It is claimed for this fluid that it will quickly and effectually destroy 
vermin on sheep, horses, cattle, swine, dogs, cats and poultry. Nu- 
merous testimonials to its value in the destruction of the insect ^lests 
of animals have been given to the general agent in this country, several 
of which have been published in circulars (some of them giving the 
methods of use — degree of dilution of the fluid, etc.) which may be 
obtained upon application to the agent. As a sheep-dip, for killing 
ticks and other parasites, it has attained a high rcQutation, and is 
being *' largely used in all the great wool-growing countries of the 
world. In Australia it is the recognized dip, and in New Zealand is* 
used at the Government Dipping Stations." 

The following directions are given by the agent for its use for 
Horticultural purposes : 

Aphis. — For clearing peach, apple, rose bushes, geraniums, etc., 
from the aphis, syringe with a mixture of one teaspoonful of fluid to 
four gallons of water, and syringe with clear water in a few minutes. 

Scale on orange trees, etc. — Three, four, f\\Q and six teaspoon- 
fuls of the fluid to four gallons of water. Three applications at eight 
days' interval completely destroy the scale insects. Syringe off with 
clear water fifteen minutes afterward, more especially if any young 
foliage is upon the trees. 
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Ants. — Three spoonfuls of fluid to four gallons of water will de- 
stroy these insects. 

The claims made for the Soluble Phenyle as an insecticide warrant 
thorough experiments for testing its valup. I have received a package 
of it, but too late to report any experiments with it at the present time. 
It may probably bo procured in most of our larger cities of prominent 
druggists. It is put up for sale in bottles, at from twenty-five cents to 
one dollar each, equal to from three to twenty-five gallons when di- 
luted for use. 

10. Coal-tar as an Insecticide. 
Dumas, the celebrated French chemist, who was employed by the 
Government to discover the best means for the destruction of the 
Phylloxera, experimented with over a hundred substances — most of 
which were active poisons, and found that the best results were ob- 
taincd with tlie sulpho-carbonates and coal-tar.* The latter substance 
has accordingly been employed in France for destroying the Phylloxera 
with very good results. 

In this country it has been largely employed as a means for catching 
and destroying the Rocky Mountain locust in several of the Western 
States. A very simple contrivance was invented for its use, which 
was known as the Robbins Coal-tar Pan : *^ A strip of sheet-iron 
twelve or fifteen feet long is bent up one edge sufficiently to admit of 
its passing over lumps of earth; other strips, from four to six inches 
wide, are riveted to the other edge and at each end, forming a kind of 
scoop. A wire is attached to each front corner of the scoop by which 
it can be drawn over the ground. A chain or rope is fastened so that 
it will drag upon the ground about eighteen inches in advance of the 
.machine to scare up the grasshoppers. The inside of the pan is cov- 
ered with tar, and the machine is dragged across the field against the 
wind. The efficacy of this simple contrivance is wonderful. Ono 
gallon of tar is good for a bushel of grasshoppers when rightly used.'* 

This simple arrangement so satisfactorily accomplished its purpose, 
giving relief from the fearful locust invasions when nearly all other 
means had been found ineffectual, that Governor Pillsbury, of Minne- 
sota, undertook to furnish to all parties throughout the State who 
would make application, immediate supply of the required material, 
upon understanding of future reimbursement by them. In his Annual 
Message for 1877, the Governor states : "This offer was promptly ac- 
cepted, and all available supplies for material having been secnred at 
wholesah*, a rigorous war of extermination was maintained simulta- 

^AnnaUs da ChimU et d* Physique, be »6rie, vii, 1876. 
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ncously in twenty-nino counties of the State. ***** in the 
prosecution of this enterprise there were employed about 56,000 
pounds of sheet-iron and 3,000 barrels of coal-tar, which required a 
total expenditure of about tlOJfeSO." 

Another trap was employed in Colorado for destroying the locusts, 
which is described as ** a piece of oil-cloth, nine to twelve feet long 
and six wide, one side and each end of which arc secured to light, 
wooden strips by common carpet-tacks, the corners being strengthened 
by bnices. The oil-cloth being smeared with coal-tar, the trap is 
dragged over the ground by two men, a cord about ten feet long being 
fastened to the front corners for that purpose. The entire expense of 
the trap is about $3.50." 

A still more simple trap has been used with very satisfactory success, 
by substituting sheets of building paper for the oil-cloth, and coating 
ifc with the tar. 

For more detailed accounts of these and other coal-tar traps, refer- 
ence may be had to the First Report of the U. S. Entomological Cotn- 
mission, 1878, pp. 387-391. 

It is evident that these traps may also be employed for the collection 
of other low-feeding insects occurring in extensive numbers, especially 
for the hopping species. 

A method of using coal-tar in the irrigating ditches in Colorado 
may suggest somewhat similar methods for its use elsewhere. "It con- 
sists essentially in pouring, or better, in dropping coal-tar on the run- 
ning water with which the irrigating ditches were supplied. It is only 
necessary to sprinkle a few drops on the stream, when the oils con- 
tained in the tar are diffused over the surface of the water, and coming 
in contact with the insects (no matter how many), cause their speedy 
death. The toxic power of coal-tar upon the insects is very remark- 
able ; a single drop of it floating on the water is capable of causing the 
death of a large number of insects." {First Rep^ U. S. E, C, ]>. 382.) 

A convenient method of using coal-tar for the destruction of many 
of the smaller insects that infest our garden, is tq procure a coal-tar 
barrel with a few gallons of tar remaining in it; fill with water and 
use from it as needed with a sprinkler. It may ,be refilled a number 
of times if the t:ir be occasionally stirred with a stick to disoitguge the 
oil. Used in this manner, it is also a valuable deterrent from insect 
attack. 

It has been stated (Country Gentleman^ xli, 187G, p. 262), that a 
gallon of coal-tar mixed with a pound of sulphur, placed in a frying- 
pan and set on fire, and passed under plum-trees in the morning while 
wet with dew, every other morning during the curculio season, made 
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the treed black with the deposited soot, and effectaally prevented the 
attack of the curculio. 

Ooal-tar, known also as gas-tar, is one of the residnal products of 
gas manufacture. As the result of scientific investigations, these resid- 
uals, which were formerly of no value whatever but were simply a 
waste material, to be disposed of at no inconsiderable cost, have, of late 
years, become valuable article.^ of commerce, as they now form the basis 
of manufactures of great importiiuce. Thus, the corporation of 
Bradford, England, has lately been offered $50,000 per annum for the 
ammonia and tar liquids, which eight years previously had been dis- 
posed of at a yearly expense of about $4,000 — the former being now 
almost the only source of ammonia, which has become so popular as an 
agricultural fertilizer, and from the latter is obtained asphaltum, car- 
bolic acid, cresylic acid, naphtha, the various and beautiful aniline 
dyes, anthracine, and other valuable products. In this country ammo- 
niacal liquid is seldom utilized. In the vicinity of New York it is 
employed to a limited extent for fertilizing purposes. Coal-tar is pur- 
chasable at a very low price — at the Albany gas-works at $^.50 per 
barrel. In the Western States, during the large demand for it in the 
destruction of locusts, its prices ranged from from $3 to $8 per barreL 

11* Oas-Lime as an Insecticide* 

Tlie value of this material for checking and for averting insect dep- 
redations is recognized among the agriculturists of England, where it 
appears to be growing in popular favor, as may be seen from the fre- 
quent references to it in Miss Ormerod's Manual of Injurious Insects 
and her later Annual Reports. It has been extensively experimented 
with, and, for the most part, with quite satisfactory results. For ex- 
ample, it was found, when sprinkled among onions, to check an at- 
tack of the onion-fly ; it was successfully used against the cabbage- 
worm {Pieris rapes) by distributing it over the plants, probably both 
killing the larvae p»esent antl preventing egg-deposit (Manual, p. 37); 
and applied when fresh to the ground in the autumn as a dressing, and 
** pointed in " with a few inches of the surface soil, it killed thepnpseof the 
celery-leaT miner {Tephrilis onopordinis) lying an inch or two beneath 
the surface (lb., p. 60.)* 

A refuse material in gas manufacture. — G^is-lime is a refuse 
material produced in the manufacture of illuminating gas. The com- 
mon slacked lime, slightly dampened, is spread in numerons shelves 
of perforated iron in a Ciist-iron chaml>er,and as the gas distilled from 

*It would doabtless be of equal value, when uaed in tho eame mauner, against other 
pupso lying near the surface, as those of the onion-fly, cabbage-fly, turnip-fly, etc. 
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he coal is forced through it, it leaves with it its sulphnretted hydro- 
;eii aud other impurities. It is produced iu large quantities by all 
ur gas-workSy and, up to the present, it is regarded only as a waste 
aaterial of no commercial value. As it entails an expense to dispose 
f it, it would, no doubt, be readily given to any one who would re- 
move it from the works. The Albany Gas Light Company, last year, 
produced 19,000 bushels, which was carried away by the company and 
ised for filling up some low grounds. 

Its value as a fertilizer. — In this country, gas-lime has, within a 
ew years past, been used to some extent as a fertilizer. If its value 
or this purpose were generally known, and also its proper method 
•f use, there is scarcely a doubt but that every bushel would be 
eclaimed from waste, and utilized upon lands with quite beneficial 
esults. In reply to frequent inquiries made of one of our leading ag- 
icultural journals by correspondents, of its value and method of use, 
he reply has generally been to this effect : Oas-lime is beneficial to 
uch land as may be improved by the application of common lime. 
Is it is dangerous to vegetation when applied in its fresh state, it 
hould be kept fpr a year or two, and then fifty bushels may safely be 
ipplied to an acre. It may be either made into a compost with two or 
hree times its bulk of swamp-muck, or applied directly to the soil 
•fter having been pulverized. 

From some experiments made with it during several years, it would 
eem that it may be much more freely used than above stated and 
nth lest caution. A gentleman who claims that he has thoroughly 
ested its value as a fertilizer, states that two hundred bushels per 
ere may be safely spread upon meadows and pastures through the 
rinter and up to March 1st, letting the rain wash it into the soiL 
)nring the month of February he drew two loads a day fresh from the 
rorksy and spread it as it was drawn. {Country QeniUman^ xlvi, 
881, p. 85.) • 

Its use, in its fresh state, as an insecticide. — Used as above, 
n its fresh state, in the latter part of winter, besides its value as a 
ertilizer, it would unquestionably be of much additional value as an 
nsecticide. It would be destructive to most hibernating larvsB near 
the surface of the ground aud perhaps to the depth that they ordi- 
narily penetrate. The young and less than half-grown lurvse of the 
Tsgabond Cranibus (Crambus vulgivagellus) in their slight protective 
coverings, would certainly be killed by it. As the latest studies render 
it probable that the army- worm {Leucania untpuncla) in this portion of 
the United States, usually passes the winter as a caterpillar, sheltered, 
perhaps, among the roots of the grasses, we should bo able to prevent the 
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excessive multiplication of this pest by the free nse of this material. And 
if we are ever to obtaia the mastery of the '^ white-grab" of the ^aj- 
hug {Lachnosterna fusca Frohl.), so destrnctive often in grasslands, 
it seems to me that it is .to be accomplished by the use of gas-lime or 
some very similar product. Expt^riment could only teach as the proper 
method and time of its application. We can hardly hope to destroy 
the pup» at the great depth at which they are buriedy bot it may be 
operative against the young grubs during the first year of their exist- 
ence. If it should be found that the very early conjunction of the 
sexes of an allied species {Polyphylla variolosa)^ noticed on page 72, is 
the general rule among the Lamellicornes^ and, as I am inclined to 
believe, from so extraordinary a development of the generative instinct, 
that immediately after mating, the earthen ball to receive the egg de- 
posit is shapen by the female and the eggs placed therein, before she 
takes wing in search of food, then, if as soon as the beetles are seen 
abroad, the lime be freely applied in as great strength as is consistent 
with safety, and rain soon follows in sufficient quantity to dissolve out 
and carry into the soil the poisonous sulphites, the egg-deposits lying 
just underneath the surface will be reached and killed. If the female 
requires to be abroad for awhile before she returns to lay her eggs, 
then the lime meantime applied should serve to prevent their deposit, 
for i-easons given in subsequent pages. 

Useful for destroying hibernating: insects. — Probably in a 
large majority of cases \^here crops have been badly infested with in- 
sects which are known to pass the winter in the earth for transforma- 
tion or simple hibernation, and where the ground is to be prepared in 
the spring for another crop, a liberal application of fresh gas-lime to 
the soil at any time between the removal of the crop and near to the 
time for again planting or sowing, will prove of great benefit. 

Useful upon infested crops plowed under. — Whenever a standi 
ing crop has become so infested as to render it advisable to turn it 
under, if tlie plowing bo followed by an application of gas-lime, the 
insects which have escaped crushing or serious harm in the disturb- 
ance of the soil, should be reached by the poison and their destruction 
completed, while the danger of subsequent attack is greatly lessened. 
In the many instances in which our economic entomologists have 
recommended plowing under the infested crop, I would venture to 
supplement this direction : follow with a liberal application of fresh gas- 
lime, if it can be conveniently obtained, of perhaps a.hundred bushels 
to the acre, I believe that this would prove the best possible method 
of arresting severe attacks of the two great clover pests, the clover- 
seed midge {Oecidomyia leguminicola) and the clover-root borer {Hy- 
lastes trifolii), whenever they occur within easy reach of the gas-works 
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of our cities. As for any general nse for the protection of our farm 
crops, the supply, at the above rate, would be entirely inadequate, it 
might be well to economize its use by employing it first against the 
insects of our gardens. 

Its change by age and exposure. — When fresh from the works 
gas-lime cannot be used in any large quantity upon growing crops 
without destroying them, as the large proportion (nearly one-sixth) of 
sulphite of lime which it contains is readily washed out by rain and 
moistnre, and when carried into the soil is destructive to nearly all 
plant growth. Upon exposure to the atmosphere, the sulphite is 
changed into the harmless sulphate of lime (plaster). This marked 
change which it undergoes by age and exposure is shown in the fol- 
lowing analyses by Prof. F. W. Johnston : 

Composition of Oaa-lime. 

Neariy Year or 

fresh. two old. 

Water and coal-tar 9.59 9.59 

Carbonate of lime 58.38 56.41 

Hydrate of limo (caustic) 5.92 .... 

Sulphate of lime (plaster) 2.78 29.32 

Sulphite and hyposulphite of lime 15.92 

Sulphur 0.92 

Prussianblue ' * 1.80 1.80 

Alumina and oxide of iron 3.40 3.40 

Sand, etc 1.29 1.29 

100.00 101.81 



• • • • 



.... 



The length of exposure required to fit it for use upon growing crops 
may best be learned by experiment. If left until it has parted with 
nearly all of its sulphurous odor, it will no longer be of special value as an 
insecticide ; it should, therefore, be tested from time to time and used 
just as soon as it is found that no harm to the plant follows its appli- 
cation. In many of the experiments made by English agriculturists 
and gardeners, it had lain from four to six months. In this condition 
it may be sprinkled directly upon garden plants, even upon cabbages 
quite advanced in growth, or scattered over the soil, killing the in- 
sects without injury to the plants. 

Valuable in preventing insect attack. — In addition to its value 
asan insecticide and as a fertilizer (the latter directly tending through 
vigorous growth to lessen the losses from insect attack), it may also 
daim a high order of value in preventing the attack of injurious in- 
sects by protecting vegetation from the deposit of their eggs. The 
operation of this principle will be referred to at some length here- 
after. 
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BEMEDIES FOB mECT DEPESDATI0S8- 

In the preceding notice of the principal Insecticides, snch directionB 
have been given for their nse^ together with mention of some of the 
insects against which they may be employed, as shonld enable any 
careful person, possessing even a moderate knowledge of the insect 
world, to use them with safety, with discrimination, and with success, 
selecting from the number the one which may seem to be the best 
adapted to the existing emergency, after giving due consideration to 
the object attacked, the season of the attack, the nature of the attack, 
and the insect attacking. The frequent inquiries in the pages of our 
agricultural papers in regard to the use of Paris green, London pur- 
ple, gas-lime, etc., show, that notwithstanding all that has been pub- 
lished in relation .to them, there is still a wide-spread ignorance of 
their proper methods of use, and an increasing desire for the infor- 
mation which we have endeavored to bring together in convenient form. 

It will also be of service to those who are desirous of availing them- 
selves of the knowledge already obtained of the means for the control 
of insect ravages, to present, in this connection, some of the many reme- 
dies and preventives which have been successfully employed for the 
purpose. Several pages could be filled with them, but those given will 
serve to suggest others. In the brief form in which they are offered, 
they may be regarded as a list of weapons serviceable in our warfare 
with insects, while the skill for their use, the knowledge of how and 
when to use them to the best advantage, and against what insect foes, 
may be better learned by experiment than through a long detail of di- 
rections — impossible to give in limited space, and necessarily reserved 
for the discussion of special insect attacks. 

The remedies which consist in the use of the insecticides already 
noticed are omitted. Others, are the following : — 

Hand-picking and destroying the eggs : as those of the currant- 
worm {Nematus ventricoHUs) on the lower leaves of currant bushes, 
and of the apple-tree tent-caterpillar {Clisiocampa Americana) on 
the leafless twigs in autumn or winter.* 

Iland-picking the larva: as the tobacco- worm (MacrosUa qutnqtie^ 
viaculata)y the sphinx and other large caterpillars of the grape- vine, etc 



*At a time when the ravages of the caterpillars of the Grape-vine Tortrix, of Europe, 
(Enecira Pilleriana (W. V.), were unusually excessive, it was found that the best means 
of abatinf( the evil was by picking off the leaves containing the eggs of the moth which 
were laid in dusters of about sixty earh. In one vineyard of one hundred and fifty heo- 
tarcs, thirty persons (women and children) were employed for eleven days in gathering 
and destroying the egg-clusters ; and during this time they collected l,184,000of the clus- 
ient, representing over sixty-eight millions of caterpillars which would have been produced 
by them. This method proved so effectual that a decree of Government was demanded 
compelling the proprietors of the vioeyards to perform it annually. • 
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Haad-pickin^ the cocoons ; as those of the bag-worm ( Tliyridople- 
ryx^ephemeraformit), (luring the winter vbeti they are bo cooHpicuona 
as to be readily seen. 

Hand-picking the perfect insect: aa the rose-bug (Macrodaclylut 
aubapinosvs), when not too abnudaat. 

Jarring trees by pounding on an inserted iron spike, or by shaking 
and collecting on sheets spread beneath, or on prepared frames ; as for 
the curculio(6'ono/rac/i0/us nenupliar) and the May-bug (ZacArio^^eraa 
fusca).* 

Jarring as above for caterpillars that drop by threads when alarmed, 
and sweeping them upon a rod for destroying : as for the canker- 
worms {Anisopleryx pometaria and A. vemata). 

Beating the insects from low plants into a pan of water, soap-snds 
or oil : for those that readily fall when distorbcd, as the blister beetles 
upon potato leaves, the ash-gray b. b. {Macrobasis unicohr), the mar- 
gined b, b. {Epicavta cinerea ForsL), the striped b. b. (Epicauta vil- 
tata Fabr.) ; and the tortoise beetle on the same {Goptocycla aurichal- 
cea Fabr., and C. clavala Fabr.). 

Collecting the webs of tent caterpillars with their contained larvce : 
Tor the apple-tree tent-caterpillar, and the autumn tent-caterpillar 
{Hyphanlria texior). 

Cutting off twigs containing companies of social caterpillars, as for 
the red-humped prominent ( (Edemasia concinna) and the yellow-necked 
apple-tree caterpillar {Dalana minislra), on the apple. 

Cutting oft infested stems and burning: for the currant borer 
(jEfferia ea:i7iosa), the raspberry-twig girdler (OA«reo tr {punctata), and 
the rose-twig borer {Grapholilha PackardCf Zell.). 

Crushing between the fiugersthe shelter of leaf-rollers and leaf-tiers: 
for the rose-leaf caterpillar (PeM^/ttntT nimbalana) and other tortricids. 

*An eicelliiDt appimtus far tbe purpose, conTenieat (or orcbards of moderate site, is 
the [oHawing: Take &iqu>re of two yardi wbite muBlin, or if a larger >iie ia needed for 
larger treea, make ■ piece bj aewing to^lher, two by tbree jarda, or larger. Stiffen ii 
wilb [i^bt rods across tlie ends, and with one rod at Ibe middle to keep tbem apart and to 
■erre aa a handle, aa shown in the figure. Let it 
be a Utile slack, so as to gire a slighllj con- 
caTs fi>mi to Ibe sheet. Iran plugs baring prc- 
Tiously been inserted in Iho tree, or into eacli 
main braoch, tbe operator holda this sheet in 
bis left band under one side of tbe tree, and 
strikes tbe plug with a bear; hammer ia his 
right band. Tbe curculios caugbt upon tlie 
afaeet ma; be turoed into a paa of water and 
kerosene. Oil-cloth might be lubiititutGd tor 
tba maslin, as it would Dot wel with the dew 
wbea used in the morning, and as affording a 
■moother rolliog surface for the beetles. 
(OWKtrY Ginttmatt, ilri, 13BI, p. £59.) 
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" Gathering and destroying fallen infested fruit: for the apple-worm 
{Carpocapsa pomanella), and the plum curcnlio. ' 

Probing burrows and killing the grubs with a bent wire or flexible 
stick: for the round-headed apple-tree borer {Saperda Candida). 

Cutting out the larvsd from tree-trunks: for the flat-headed apple- 
tree borer {Chrisobolhris femorata)^ and the peach-tree borer. 

^^gg^^g about plants for cut-worms destroying young cabbages 
(larvsB of Hadena devastatrix and H. sudjuncta), tomatoes (the greasy 
cut-worm, Agroiia ypsilon)^ and other plants (various species of 
AgroHSf Mamesira and Hadena. 

Searching with a lantern for night-feeding caterpillars upon grape 
vines (for A gratis cupida*), and upon apple, pear, peach, and cherry 
trees, for the climbing cut- worm {Agrotis scandens), the dark-sided 
cut- worm {Agrotis Cochrani), and others. A sudden jar upon the tree 
will cause many to drop to the ground when they may be readily 
noticed and killed. 

Attracting to fires of dry wood where it is abundant, or of refuse 
material from the fields, insects abounding at certain seasons, and known 
to be readily attracted by light. 

Attracting to lamps placed in a vessel of oil or adhesive mixture ; as 
has been done for destroying the cotton- worm moth {Aletia argillacea).^ 

Attracting to poisoned sweets, as molasses and beer (the bait used 
by collectors in ''sugaring^' for moths for their cabinets), in which a 
small quantity of arsenic or cyanide of potassium has been mixed, to 
be spread on trees, fences, or leaves of plants. 

Burning the dead stalks, leaves and other garden refuse in the late 
autumn to destroy hibernating insects. 

Burning stubble in the autumn to destroy the pupse of the Hessian* fly 
(Cecidomyia destructor)^ unless they are found to contain parasites, 
when burning would do more harm than good. 

Deep plowing in the autumn, to crush or bury delicate pupsa that lie 
near the surface. 

Ditching to collect ^'marching" caterpillars, as of the army-worm 
{Leucania unipuncta), and in the Western States the chinch-bug 
{Blissus leucopterus). 

Barricading with boards coated with coal-tar to prevent migration 
from one field to another. 

Pouring tar upon the ground along the exposed sides of fields to 
serve instead of boards to arrest migration. 

* Tkirtuih Hep. N. Y. St, Ifus. Nat. Hit., 1878, p. 236; Lintn. ErU, Oontrib., iv, 1878, p. 134. 

fin Bulletin No. 3 of the U. S. Entomolog. Commis., on the Cotton-worm, are giyen 
notices of ten different lamps, of which some are movable on wheels for drawing through 
the fields, with illustrations of several of them. 
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Boiling the ground to pack it and render it more difficalt for root- 
attacking insects to enter the gronnd for the deposit of their eggs. 

Applying benzine in floor-joinings near the walls and beneath the 
base-boards of rooms to kill the carpet-bug {AntArenus scrapAularia), 

Sprinkling with hot-water, of a temperature of from 130*^ Fahn up- 
ward; for the cabbage- worm {Pieris rapes), and many others. 

Sprinkling with lime water will destroy many of the more tender 
insects. 

Sprinkling with alum water — one pound of common alum dissolved 
in three gallons of rain-water, is stated to be effectual in killing cab- 
bage caterpillars, and the currant-worm. 

Sprinkling with copperas water is destructive to many of the smaller 
caterpillars that feed on shrubbery and garden plants. 

Sprinkling with sulphuric acid water — one part of acid to fifty of 
water — is effective and safe on hardy plants. 

Sprinkling with a weak solution of blue vitriol (sulphate of copper) 
— one ounce to a pail of water — kills many kinds of larvae. 

Sprinkling with an infusion of quassia — three pounds to a barrel of 
water — is recommended for killing cabbage-caterpillars, and prevent- 
ing subsequent attack. 

Sprinkling with a solution of soft soap and carbolic acid ; for plant- 
lice on rose-bushes, etc.* 

Sprinkling with a solution of one pound of whale-oil soap in one 
gallon of water, for insects infesting rose-bushes. A solution of this 
strength should after a few minutes be washed off with water. 

Sprinkling with tobacco water is an excellent remedy for many in- 
sect attacks, from its poisonous nature. 

Watering copiously, at nearly the boiling point, for killing the peach- 
tree borer. 

Watering with ammoniacal liquor from gas-works will kill many 
larvffi attacking root crops.f 

Dusting with air-slacked lime ; for the larvsa of the asparagus beetle 
{Orioceris asparagi), the larvae of the grape-vine flea-beetle {Grapiodera 
chalybea)y and other similar Coleopterous larvae. 

Dusting with air-slacked lime and carbolic acid — a tablespoon ful of 

*Take of the crude carbolic acid one part to ten of soft soap, and after mijcing it thor- 
oughly, let it stand for a few hours. Test the mixture by stirring a little in soft water. If 
oily globules of the acid float on the surface add tnore soap to the mixture, and do so until 
the globules no longer appear. Dilute the mixture to a moderately strong solution, with 
which sprinkle the infested plants. If the plants are delicate they will need to be washed 
off in a few minutes, otherwise the solution may remain to serve as a preventiye, for some 
time, from another attack. 

f A severe attack npon cabbages and cauliflowers was arrested by three or four applica- 
tions of this liquid, diluted with twice its quantity of water and poured upon the soil di- 
rectly around the stem of the plants {Mits OnneroSt JUport on Iiyvriaus IntwU^for 1S81, 
p. 8). 
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z. 

" Gathering and destroying fallen infested fruit: for the apj 
{Carpocapsa pomonella), and the plum carcnlio. 

Probing burrows and killing the grubs with a bent wire c ' 
stick: for the round-headed apple-tree borer {Saperda candid 

Gutting out the larvsa from tree-trunks : for the flat-heac* 
tree borer {Chrisobothris femorata), and the peach-tree borer " 

^igg^iig ftbout plants for cut-worms destroying young "^ 
(larvsB of Hadena devastairix and H. subjuncta), tomatoes ( 
cut-worm, Agrotis ypsilon)^ and other plants (various 
AgrotiSy Mamestra and Hadena, ^ 

Searching with a lantern for night-feeding caterpillars ^~ 
vines (for Agrotis cupida*), and upon apple, pear, peach, 
trees, for the climbing cut-worm {Agrotis scandeiis), the 
cut-worm {Agrotis Cochrani)^ and others. A sudden jar uf 
will cause many to drop to the ground when they ma^ 
noticed and killed. 

Attracting to fires of dry wood where it is abundant, r 
material from the fields, insects abounding at certain seasonp 
to be readily attracted by light. 

Attracting to lamps placed in a vessel of oil or adhesive 
has been done for destroying the cotton-worm moth {AUtia 

Attracting to poisoned sweets, as molasses and beer (> 
by collectors in " sugaring *' for moths for their cabinets^ 
small quantity of arsenic or cyanide of potassium has bf 
be spread on trees, fences, or leaves of plants. 

Burning the dead stalks, leaves and other garden refn 
autumn to destroy hibernating insects. 

Burning stubble in the autumn to destroy the pupas of t 
{Cecidomyia destructor), unless they are found to cout 
when burning would do more harm than good. 

Deep plowing in the autumn, to crush or bury delicate 
near the surface. 

Ditching to collect "marching" caterpillars, as of t 
{Leucania unipuncta), and in the Western States t 
{Blissus leucopterus). 

Barricading with boards coated with coal-tar to pre 
from one field to another. 

Pouring tar upon the ground along the exposed s: 
serve instead of boards to arrest migration. 

*Thirtieth Rep. N. Y. St, Mus. JVo/. ffit,^ 1878, p. 236; Lintn. £nt. Oofi 
+In Bulletin No. 8 of the U. S. Entomolog. Comraia., on the Cott 

notices of ten different lamps, of which some are movable on wheels *" 

the fields, with illustrations of several of them. 



- » 



■'"■'"• -"»P.«IS»W.'S> 






61 

te-grub 
r-worm 

ie (CWo- 

numer- 
infesting 

• found by 
i^ally upon 

nuisance, 
in the city 
f the cater- 
igmd) which 
orpillars. 
L>p-grower in 
t of the hop- 
'. feeds upon.f 
species, Bufo 
il collectors of 
ivice of collect- 
was found to be 
»n cabbages and 

ase plants and 
o localities where 



: , p. 186. 

'itntry Gentleman, xlii, 

:i, while State Entomolo- 

rn portion of the State» 

'.</>is potnicoriicis)t which 

ntytUatpides) — a minute 

\\ of the State, to Galena, 

II parasitic attack. Here 

'' year thereafter, the pres- 

' iie bark-louse examined at 

ul proved successful, and 

-••nt for the purpose. The 

lui in controlling insect dep- 

iMe instances on record of 

-v.' See Lc Baron's Third 



60 FIRST ANNUAL REPORT OF THE STATE ENTOMOLOGIST. 

the acid to a quart of lime : said to be effectual against the striped flea- 
beetle, Phyllotreia vittata (Pabr.), infesting the turnip, cabbage, rad- 
ish, mustard, and many cultivated flowers, such as candytuft, sweet 
alyssum and most others belonging to the order Crucifera, 

Dusting with soot: recently recommended as quite as destructive to 
the currant-worm as hellebore; it may be questioned whether it can 
operate as quickly. 

Dusting with wood-ashes : of greater value when applied to vegeta- 
tion that will hold it for percolation by rain and dew, for gradual pene- 
tration to the attacked portions. 

Dusting with road dust or any other fine material that will readily 
adhere to a viscid surface, like that of the cherry and pear slug {Selan- 
dria cerast), closing the breathing poises. 

Showering a solution of soap by means of a force-pump: for killing 
scale insects upon the trunk, branches, and leaves of trees.* 

Showering fish-brine upon trees infested with scale insects has been 
quite efiectual in experiments with it — the oil with which it is 
charged doubtless penetrating the scale audi killing the eggs beneath. 

Smoking with burning tobacco confined by a vessel or tight bag over 
house-plants for fifteen minutes, for scale insects. 

Watering with mustard water — a tablespoonf ul of mustard to a gal- 
lon of water ; for soil of potted plants infested with worms and the 
lan'se of small flies. 

Spreading soot upon the ground over the roots of plants in gardens 
attacked by small insects, and sprinkling occasionally with water. 

Pasturing sheep in orchards to feed on fallen fruit : for the apple- 
worm of the codling-moth, and the apple-curculio (Anthonomus quad- 
rigibbus Say).f 

*Pruf. Comstock, who, in the course of his special studies of the scale insects (see Re- 
port of the Entomologist of the U. S. Dept. of AgricuUare for 1880), has been experi- 
menting extensively upon methods for their destruction, recommends a strong solution of 
soap as preferable to any other substance, so far as known, for killing them without harm 
to the tree. The solution, in his experiments, was applied to some orange-trees infested 
with the red scale of California {Anpidiotwt auraniii Maskell), of the strength of three- 
fourths of a pound of whale-oil soap to one gallon of water, with the result of killing all the 
insects upon the treo. A solution of half the abore strength left only a few of the insects 
upon the leaves alire. As the result of all the experiments made, one-fourth pound of soap 
to one gallon of water is recommended — the application to be repeated after a few days. 
{Ann. Rfp. Commu. Agricul. for 1880, pp. 286-7; Id., Proc. Wut, S. Y. HoHicul, Soc 
for 1SS2, pp. 41-2). 

f Sheep, in orchards, are also of much service in the prevention of insect injuries, by the 
more healthful condition of the trees through fertilization of the soil, not only by their 
manure but largely from the quantity of the soluble salts of potash (estimated at one- 
ninth of the weight of the fleece in the grease), which, as it is washed ont by the rains, 
gires to the soil an element which is almost indispensable in successful orchard culture. 
For a statement of the benefit of sheep pasturage in an orchard, see Report Commit, 
Agricul for 1873, pp. 405-4. 

If the trees are young and the bark smooth, they may need protection from the sheep. 
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Employing swine to root for grubs in grass lands, for the white-grub 
(LacliHOsterna fu8ca)y and in orchards for the spring canker-wonn 
(Anisopteryx vertiata), • 

Employing a flock of fowls to feed upon the asparagus beetle (Cr%(h 
ceris asparagi),* 

Placing coops of young chickens in gardens to feed upon the numer- 
ous small beetles, such as the flea-beetles, and other insects infesting 
garden vegetation. 

Protecting and encouraging such insectivorous birds as are found by 
the recent studies of Prof. Forbes, and others, to feed principally upon 
injurious insects. 

Levying a war of extermination upon that unmitigated nuisance, 
the English sparrow {Passer doynesticus), to which we owe, in the city 
of Albany and many of our other cities, a great increase of the cater- 
pillars of the white-marked tussook-moth {Orgyia leucosttgma) which 
defoliate our shade trees, and of other injurious hairy caterpillars. 

Protecting the skunk for the service it renders the hop-grower in 
discovering and destroying the ^* grub " attacking the root of the hop- 
vine; and for the many other injurious insects which it feeds upon.f 

Domesticating toads in gardens (the large common species, Bufo 
Americanus)^ where they are such successful nocturnal collectors of 
beetles, that entomologists have pressed them into the service of collect- 
ing for their cabinets. The stomach of one examined was found to be 
nearly filled with flea-beetles of a species abounding on cabbages and 
turnips in a garden. 

Colonizing lady-bugs (the CoocinellidcB), on house plants and 
other vegetation infested with plant-lice. 

Collection of parasitized insects and carrying them to localities where 
the parasite has not occurred. | 

•Fitch : Uh to 9th ReporU on the Inuctt of the State »/ Aew York, p. 186. 

^Report of the Cornmiseioner of Agriculture^ for 1863, p. 268; Country Gentleman^ xlii» 
1877, p. 62. 

^Thia \n qnite practicable, and was accomplished by Dr. Le Baron, while State Entomolo- 
gi»t of Ilhnois, who collected at his home in Geneva, m the southern portion of the State» 
a package of apple-tree twigs infested with the bark-lonse (Mytilaspiapofmcoriicis), which 
were largely parasitized with the eggs of its parasite (Aphelinna mytilaepidee) — a minute 
Chalcis fly. The twigs were sent into the extreme northern portion of the State, to Galena, 
where the same bark-louse abounded, but was entirely free from parasitic attack. Here 
they were tied to the branches of infested trees. On the second year thereafter, the pres- 
ence of the parasites was discovered in many of the spales of the bark-louse examined at 
Galena, leaving scarcely room for doubt that the experiment had proved successful, and 
that the parasites had been introduced by means of the twigs sent for the purpose. The 
experiment, in view of the incalculable importance of parasitic aid in controlling insect dep- 
redations, may justly be regarded as '*one of the most admirable instances on record of 
the triumph of science in its application to economic entomology.'' See Le Baron's Third 
Ann Rep. Jne. HI., 1878, pp. 200-202. 
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Washing with tohacco, 16 pounds ; oil of tar> 3 pints ; soda-ash, 20 
pounds ; soft-soap, 4 pounds: for sheep (sufficient for a flock of fifty) 
infested with ticks {Melophayus ovinus). 

Washing with " Sheep Dip/* sold by Messrs. Kidder & Laird, 83 
John street, New York, agents for James Buchan & Co.'s Carbolic 
Soaps, etc., for freeing from ticks. 

Anointing with Oresylic Ointment, sold by the abore firm, for de- 
stroying the "screw-worm " — very destructive to living animals and 
occasionally to persons in the Southern and Western States.* 

Anointing with sulphur, lard, and kerosene, on the head and beneath 
the wings of fowls infested with vermin. 

Suspending a thin muslin bag containing washed sulphur from the 
top of the cage of canary birds in position that it may be occasionally 
struck by the birds ; for killing the mites {Dervianyssus avium) that 
infest caged birds. 

Washing infested places with corrosive sublimate dissolved in alcohol 
(one-half ounce to one pint), for destroying bed-bugs {Acanthia lee- 
iularia). 

Attracting to a paste of molasses and red-lead ; for poisoning the 
cockroach {Stylopyga orientalis) and the Croton-bug {Eciobia Oer- 
nianica). 

Attracting to a mixture of molasses and London purple ; for destroy- 
ing the large black ant (Fonnica Pennsylvanica)^ which occasionally 
infests dwellings.f 

Attracting to a sponge saturated with sweetened water, the little red 
ant, and when well filled, dropping in boiling water.J If very abun- 
dant, repellants are preferable (see page 65). 

Attracting to a lighted candle in a basin of water on the floor of an 
infested room, at night, for fleas {Pulez irritans). 

Trapping in a glass of soap-suds covered by a piece of card-board with 
a small central opening and covered within by molasses, honey or other 
sweets; for house-flies. 

*The flr, which is belieTed to be a Bpeciea of Lvcilia, depoBits iU larve on blood or 
bloody living flesh, and in Beasons of great abundance, also on meat exposed in markets. 
See American Entofnologut, iii, 1880, pp. 21, 203, 275, 276. 

f A house infested by this insect was entirely relieved from its presence in a single night 
by removing all food from the pantry to which the ants were accustomed to report, and 
placing in it a saucer of maple syrup in which was thoroughly mixed ateaspoonful of Loo- 
don purple. The saucer, for hours, was blackened with the congregated ants, and the fol- 
lowing day, their dead bodies were thickly strewn along their trail. Not an ant was there. 
after seen in the house {Country Oentleman^ for June 22, 1882, p. 501, col. 4). 

^This species, which has become so great a pest in many localities, is known, according 
to our best authorities, as Monomorium PharaonU. It is the Mj/rmica moUsta of Saj. It 
is a cosmopolitan — is found everywhere in Europe, and has no doubt been Tery generallj 
distributed through commerce. 
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Attracting^ for pupation, the larrse of the apple-worm to paper 
bands placed about the trees, from the latter part of June to their dis- 
appearance, — the bands to be examined at intervals of about ten days 
for the removal and killing of the pupsd. 

Attracting nocturnal feeders to shelters of pieces of wood, bark, 
chips, leaves, bunches of freshly-mown grass, placed in gardens ; for 
the curculio, squash-bug {Anasa tristis De Geer), the harlequin cab- 
bage-bug {Murgantia histrionicd) in the South, for cut-worms, etc. 

Attracting to baits of sliced potato or other vegetables buried be- 
neath the ground in gardens, upon the end of a stick for convenience 
of examination ; for wire-worms (larvas of the EUUeridcB or snapping 
beetles, Melanotns communis Sch., etc.). 

PEEVENIIVES OF DTSECI DEPEEDATIONS. 

Our more accurate writers in economic entomology, in the recom- 
mendations which they present for the arrest of insect depredations, 
have, of late, made a very proper distinction between preventive and 
remedial measures. If we construe an '^ insect attack " in its broadest 
sense, as a habit pertaining to a species of insect^ of regularly attack- 
ing a plant or an animal, then its arrest at any time or in any man- 
ner may properly be regarded as a remedy of the evil, and remedial 
measures would thus comprise preventive ones. But if we limit the 
" attack " to' each separate periodical recurrence of the same, then it 
is possible by the interposition of preventives to preclude the attack 
and to render remedies unnecessary, and, indeed, impossible. In this 
latter sense, ^^ remedies'' imply that an attack has commenced; '^pre- 
ventives," that means are resorted to prior to the commencement of 
attack. 

Of the .latter are such measures as the following : — 

High culture, to impart strength to resist insect attack, by proper 
preparation of the soil and employment of fertilizers. 

Rotation of crops and their removal as far distant as possible from 
the soil which has become infested with their attacking insects. 

Selection of seed less liable to attack : thus it is claimed that the 
Hessian fly has not been found in Lancaster nor Fultz'" wheat {Bull. 
No. 4, of U. S. Entomological Commission — Tlie Hessian Fig, p. 29). 

Befraining for a year or two in an infested locality from the culti- 
vation of crops formidably attacked. 

Late sowing: forthe Hessian fly, after the flrst frosts occurring about 
the 20th of September in New York.f 

^Originating near AIlenTitle, Penn., from three tall stalks bearing peculiar looking 
beads, picked by Mr. Fultz in 1862, in a field of broken-down and tangled Lancaster red 
wheat (iV«t« York Weekly Tribune, for Jan. 17, 1883, p. 11, col. 2). 

t The wheat seeding in New York last year (1881) extended from August 16th to October 
Both, averaging September 10th {Special JUpori — No. 42, DepU Af^rieuUure, p. 5). 
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SurrouDdiug fields with a border or traversing it with rows of a more 
attractive food-plaat to coQceotrate the attack, aud perhaps permit of 
the destruction of the insect in its early Btagee. 

Encircling trees near the base with a strip of fresh! 7- tarred cloth 

(six to tea inches vide), the tar to be renewed as oftea as it becomes 

dry, to prevent the ascent of the wingless moths of the canker-worms. 

Encircling trees with the canker-worm trap, made of a tin band and 

a mnslin supporter, described and illustrated 

m the Register of Rural Affairs^ vol. vii, p. 

ISO * and shown in fig. VZ. 

Washing trunks of trees and larger limba 
w th eoft-doap to prevent egg-deposit: for 
the apple-trcc borers (Sajierda Candida and 
C] njsobothris femoraia), the poach-tree 
1 ortr (jEi/eria exiOosa), etc. 

Mounding wilb earth or ashes about the 
base of peach trees, adding a few inches 
tach year, to prevent the egg-depoait of tlie 
peach-tree borer (see Ist Migsouri Report, 
pp 48-49). 

Po 1 — CiH«MwoBiiTiiAP TVruppiug a piece of stiff paper around the 
roots of cabbage and tom.ito plants wIil'U transplanting,, reaching to, 
or just above, the surrocc of the ground, to protect from the cut^worms 
that cut the stem near the surroce. 

Encircling tree-trunks with a band of loose cotton batting, to pre- 
vent the c^iterpillnra of the white-marked tussock-moth {Orgyuilau- 
costigmn) in their travels for food from ascending the trunks of horse- 
chestnuts, elms, etc. 

Spreading strips of roofing paper (prepared with gas-tar) of about 
two feet, ill width, beneatli the bnrdor oE carpets, to prevent attack of 
the car[«t beetl-'S {Anfhrenun scrophulnriat and AUagenus megatoma) 
and the carpet-eating moth (Tinen peUioneUa).\ 

Spreading strips of paper saturated with printers' ink, as above, for 
the same purpose. 

Encasing in paper bags, as early as the month of May, small woolea 
articles to protect from the Anthreiutu, Allagenua, and Tinen; also, 

Pinning in sheets (linen preferabk-) and with edges turned over, ar- 
ticles too large for convenient bagging, after placing in their folds 
shavings of red cedar, scraps of Bnssia leather, spices, ground pepper 
or camphor: also, 

•AUo in SIh /f*p. /•*. Mo 1876, p. »0j eth JUp J/wi, SI. Pomolsg. Soc for 1ST*, p 
4S; Cavnirf Otntitnan, :ilTli, p. SOS. 

tTbc only " clolhes-moth" known in tha United (Elsies, tho Urra of which ooni 
ouo for ita oscupiincj. It IveAt. indisoruniaattlT upnn all kinds of woolen olotb 
peU, fun, fEOtbim, .to. (FmuI4I,», in Vanutd. E-Uimot.. xir, 1S81, pp. 1SS-1I9.) 



PREVENTIVES OF IHSECT DEPBEDATIONS. 65 

Tobacco dust for protecting sach large articles as those referred to, 
and carpets rolled up during the summer.* 

Sprinkling powdered borax near the base-board or wainscoting of 
basements, to repel the cockroach and the Croton-bug. 

Washmg, with stroug alum water shelves and other infested places; 
for the above insects. 

Drawing a broad line of chalk about the border of a shelf or around 
dishes upon it, for the red ant. Pennyroyal, and sassafras bark and 
roots, are also said to repel it. 

Imbedding the lid of stone jars of pickled fruit in paper charged 
with tar-water or carbolic acid ; for the pickled-fruit fly {Drosophila 
ampelophila). 

Pinning naphthaline, prepared in cones for the purpose, by C A. 
Blake, of Philadelphia, in cases and drawers of insect collections ; for 
the museum pest {Anihrenus varius) and the minute PsocidcB {Psocus 
domeslicus and Atropos divituitorius, Fabr.).f 

Washing with a camel's- hair brush the dried plants in a herbarium 
with a preparation consisting of corrosive sublimate, four drams, sul- 
phuric ether, three ounces, mixed; to which add two ounces of spirits 
turpentine and three ounces of alcohol. (Used in the N. Y. State 

Collection.!) 

Showering plum trees with a solution of putrid whale-oil after each 
rain, commencing with the falling of the blossoms, has protected from 
the curculio. {Country Gentlemany xli, p. 310.) 

Soaking the seeds of turnips and onions in spirits of turpentine to 
prevent the attack of the larvae of the Anthomyian flies, has been re- 
commended and may be tried, but it is of doubtful utility. 

Manuring with spent hops has been found of service in cabbage- 
growing districts as a preventive against the attacks of the cabbage-gall 
weevil and other pernicious insects. {Manual Lij, Ins.y p- 44.) 

Tansy tea ; made strong by boiling the leaves in sufficient water to 
cover them, and applied through the rose of a sprinkling pot, has pro- 
tected bearing cucumber vines from the flea-beetle {Epitrix cucumeris 
Harris), and cabbages from caterpillars.§ 

*B. Pajn k Son, Tobacconists of this city, inform mc that their uales of this material to 
• ' • • of 1 ' ' 



drj-gooddtnerchanta, for the protection of woolen fabrics, to furriers, to livery>men for 

KolectioD of carriage robes, to gardeners for destroying insects, and to others for house- 
Id uses, etc., have amounted to four and five tons per annum. 

tif it is desired to keep the preparation on hand, the State Botanist suggests that the 
ether might be omitted without materially impairing its efficacy. 

tThit preparation is said to be injurious to collections of Lepidoptera, producing greas- 
ing etc. (See American Naturalist, xvi, 1882. p. 410.) 

{A correspondent of the Country Gentleman states that he has saved his plants for two 
yeara by steepin|^ tansy and pouring it upon them after they began to head, only two 



•pplioations provms to be necessanr. Wben the moths (Hueia brassi<xe)i commenced de- 
pMiting their eggs, ne gave the plants a dose every two weeks, and no injury by cater- 
pillars was sabMquently seen. 

9 
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" Gathering and destroy ing fallen infested froit: for the apple-worm 
{Carpocapsa pmionella), and the plum carcnlio. ' 

Probing burrows and killing the grabs with a bent wire or flexible 
stick: for the round-headed apple-tree borer {Saperda Candida). 

Catting out the larvsB from tree-trunks: for the flat-headed apple- 
tree borer {Chrisobothris femorcUa), and the peach-tree borer. 

I^igg^Dg about plants for cut-worms destroying young cabbages 
(larvsa of Hadena devastatrix and H, subjuncta), tomatoes (the greasy 
cut-worm, Agrotis ypsilon)^ and other plants (various species of 
AgrotiSy Mamestra and Hadena. 

Searching with a lantern for night-feeding caterpillars upon grape 
vines (for Agroiis cupida*), and upon apple, pear, peach, and cherry 
trees, for the climbing cut-worm {Agrotis scandens), the dark-sided 
cut-worm {Agrotis Cochrani), and others. A sudden jar upon the tree 
will cause many to drop to the ground when they may be readily 
noticed and killed. 

Attracting to fires of dry wood where it is abundant, or of refuse 
material from the tields, insects abounding at certain seasons, and known 
to be readily attracted by light. 

Attracting to lamps placed in a vessel of oil or adhesive mixture ; as 
has been done for destroying the cotton-worm moth {Aletia argiUaeea).\ 

Attracting to poisoned sweets, as molasses and beer (the bait used 
bj collectors in *' sugaring " for moths for their cabinets), in which a 
small quantity of arsenic or cyanide of potassium has been mixed, to 
be spread on trees, fences, or leaves of plants. 

Burning the dead stalks, leaves and other garden refuse in the late 
autumn to destroy hibernating insects. 

Burning stubble in the autumn to destroy the pupsa of the Hessian- fly 
{Cecidomyia destructor), unless they are found to contain parasites, 
when burning would do more harm than good. 

Deep plowing in the autumn, to crush or bury delicate pupsB that lie 
near the surface. 

Ditching to collect '^ marching" caterpillars, as of the army-worm 
(Leucania unipuncta), and in the Western States the chinch-bug 
(Bb'ssus leucopterus). 

Barricading with boards coated with coal-tar to prevent migration 
from one field to another. 

Pouring tar upon the ground along the exposed sides of fields to 
serve instead of boards to arrest migration. 

*ThirtiHh Rep. h\ Y. St, Mus. Nat. Bis., 1878, p. 286; Lintn. Fnt. Contrib,, !▼, 187S, p. 19i. 

fin Bulletin No. 8 of tho U. S. Entomolog. Commis., on the Gotton-worm, are giroi 
notices of ten different lamps, of which tome are movable on wheels for drawing ihroti^ 
the fields, with illustrations of several of them. 
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Boiling the ground to pock it and render it more difficalt for root- 
attacking insects to enter the ground for the deposit of their eggs. 

Applying benzine in floor-joinings near the walls and beneath the 
base-boards of rooms to kill the carpet-bug {Anihrenus scrophularm). 

Sprinkling with hot-water, of a temperature of from 130^ Fahr, up- 
ward; for the cabbage- worm {Pieris rapes) y and many others. 

Sprinkling with lime water will destroy many of the more tender 
insects. 

Sprinkling with alum water — one pound of common alum dissolved 
in three gallons of rain-water, is stated to be effectual in killing cab- 
bage caterpillars, and the currant-worm. 

Sprinkling with copperas water is destructive to many of the smaller 
caterpillars that feed on shrubbery and garden plants. 

Sprinkling with sulphuric acid water — one part of acid to fifty of 
water — is effective and safe on hardy plants. 

Sprinkling with a weak solution of blue vitriol (sulphate of copper) 
— one ounce to a pail of water — kills many kinds of larvae. 

Sprinkling with an infusion of quassia — three pounds to a barrel of 
water — is recommended for killing cabbage-caterpillars, and prevent- 
ing subsequent attack. 

Sprinkling with a solution of soft soap and carbolic acid ; for plant- 
lice on rose-bushes, etc.* 

Sprinkling with a solution of one pound of whale-oil soap in one 
gallon of water, for insects infesting rose-bushes. A solution of this 
strength should after a few minutes be washed off with water. 

Sprinkling with tobacco water is an excellent remedy for many in- 
sect attacks, from its poisonous nature. 

Watering copiously, at nearly the boiling point, for killing the peach- 
tree borer. 

Watering with ammoniacal liquor from gas-works will kill many 
larv8B attacking root crops. f 

Dasting with air-slacked lime ; for the larvsa of the asparagus beetle 
{Orioceris asparagi), the larvae of the grape-vine flea-beetle {Oraptodera 
chalybea)y and other similar Coleopterous larvse. 

Dasting with air-slacked lime and carbolic acid — a tablcspoonfnl of 

*Take of the crude carbolic acid one part to ten of soft soap, and after mixing it thor- 
oughly, let it stand for a few hours. Test the mixture by stirring a little in soft water. If 
oily globules of the acid float on the surface add more soap to the mixture, and do so until 
the globules no longer appear. Dilute the mixture to a moderately strong solution, with 
which sprinkle the infested plants. If the plants are delicate they will need to be washed 
off in a few minutes, otherwise the solution may remain to serve as a prerentire, for some 
time, from another attack. 

iA severe attack upon cabbages and cauliflowers was arrested by three or four applica- 
tions of this liquid, diluted with twice its quantity of water and poured upon the soil di- 
rectly around the stem of the plants {Miu OmuroSi lUpori on If^uriou$ InueU^for 1861, 
p. 8). 
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the acid to a quart of lime : said to be effectual agaiust the striped flea- 
beetle, Phylloireta viitata (Pabr.), infeatiag the turnip, cabbage, rad- 
ish, mustard, and many cultivated flowers, such as candytuft, sweet 
alyssum and most others belonging to the order Cruciferm, 

Dusting with soot: recently recommended as quite as destmctiye to 
the currant- worm as hellebore; it may be questioned whether it can 
operate as quickly. 

Dusting with wood-ashes : of greater value when applied to vegeta- 
tion that will hold it for percolation by rain and dew, for gradual pene- 
tration to the attacked portions. 

Dusting with road dust or any other fine material that will readily 
adhere to a viscid surface, like that of the cherry and pear slug {Selan- 
dria cerasi), closing the breathing pores. 

Showering a solution of soap by means of a force-pump: for killing 
scale insects upon the trunk, branches, and leaves of trees.* 

Showering fish-brine upon trees infested with scale insects has been 
quite effectual in experiments with it — the oil with which it is 
charged doubtless penetrating the scale and killing the eggs beneath. 

Smoking with burning tobacco confined by a vessel or tight bag over 
house-plants for fifteen minutes, for scale insects. 

Watering with mustard water — atablespoonfulof mustard to a gal- 
lon of water; for soil of potted plants infested with worms and the 
larv89 of small flies. 

Spreading soot upon the ground over the roots of plants in gardens 
attacked by small insects, and sprinkling occasionally with water. 

Pasturing sheep in orchards to feed on fallen fruit: for the apple- 
worm of the codling-moth, and the apple-curculio {AniJionomus quad- 
rigibhus Say).t 

*Pruf. Comstock, who, Id the course of his special studies of the scale insects (see Re- 
port of the Entomologist of the U. S. Dept. of Agriculture for 1880), has been experi- 
menting extensively upon methods for their destruction, recommends a strong solution of 
soap as preferable to any other substance, so far as known, for killing them without harm 
to the tree. The solution, in his experiments, was applied to some orange-trees infested 
with the red scale of Qo\\toTTi\a. {A^pidiotwt auran^n Maskell), of the strength of three- 
fourths of a pound of whale-oil soap to one gallon of wat«r, with the result of killing all the 
insects upon the tree. A solution of half the above strength left only a few of the insects 
upon the leaves alive. As the result of all the experiments made, one-fourth pound of soap 
to one gallon of water is recommended — the application to be repeated after a few days. 
{Ann. Rep. CommU. Agricul. for 1880, pp. 286-7; Id., Proc. Wut. N. 7. HortieuL Soe, 
for 1882, pp. 41-2). 

f Sheep, in orchards, are also of much service in the prevention of insect in juries, by the 
more healthful condition of the trees through fertilization of the soil, not only by their 
manure but largely from the quantity of the soluble salts of potash (estimated at one- 
ninth of the weight of the fleece in the grease), which, as it is washed out by the rains, 
gives to the soil an element which is almost indispensable in successful orchard culture. 
For a statement of the benefit of sheep pasturage in an orchard, see JUport Commii. 
Aifricul. for 1873, pp. 405-6. 

If the trees are young and the bark smooth, they may need protection from the sheep. 
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Employing swine to root for grubs in grass lands^ for the white-grab 
{LacIiHOsierfia fusca), and in orchards for the spring canker-worm 
(Anisopteryx veniaia). ♦ 

Employing a flock of fowls to feed upon the asparagus beetle (Cri<h 
eeris asparagi),* 

Placing coops of young chickens in gardens to feed upon the numer- 
ous small beetles, such as the flea-beetles^ and other insects infesting 
garden vegetation. 

Protecting and encouraging such insectivorous birds as are found by 
the recent studies of Prof. Forbes, and others, to feed principally upon 
injurious insects. 

Levying a war of extermination upon that unmitigated nuisance^ 
the English sparrow {Passer domesticus), to which we owe, in the city 
of Albany and many of our other cities, a great increase of the cater- 
pillars of the white-marked tussook-moth {Orgyia leucosttgma) which 
defoliate our shade trees, and of other injurious hairy caterpillars. 

Protecting the skunk for the service it renders the hop-grower in 
discovering and destroying the *^ grub '' attacking the root of the hop- 
vine; and for the many other injurious insects which it feeds upon.f 

Domesticating toads in gardens (the large common species, Bufo 
Americanus)^ where they are such successful nocturnal collectors of 
beetles, that entomologists have pressed them into the service of collect- 
ing for their cabinets. The stomach of one examined was found to be 
nearly filled with flea-beetles of a species abounding on cabbages and 
turnips in a garden. 

Colonizing lady-bugs (the CoccinelUdcB), on house plants and 
other vegetation infested with plant-lice. 

Collection of parasitized insects and carrying them to localities where 
the parasite has not occurred.;^ 

*Fitch : 6M to 9ih JieporU on the In$ict$ of tJu titaU of Aew York, p. 186. 

^Report of the Commissioner of Agriculture, for 1868, p. 268; Country Gentleman, xlii, 
1877, p. 62. 

^Tbis is quite practicable, and was accomplisbed bj Dr. Le BafoD, wbile State Entomolo- 
giAt of Illinois, wbo collected at his home in Geneva, in the soutbem portion of the State, 
a package of apple-tree twigs infested with the bark-louse (Mytilaspis pomtoorticis), which 
were larj^ely parasitized with the eggs of its parasite (Aphelinut tnytiUupides) — a minute 
Chalcis fly. The twigs were sent into the extreme northern portion of the State, to Galena, 
where the same bark-louse abounded, but was entirely free from parasitic attack. Here 
thej were tied to the branches of infested trees. On the second jear thereafter, the pres- 
ence of the parasites was discorered in many of the spales of the bark-louse examined at 
Galena, leaving scarcely room for doubt that the experiment had proved successful, and 
that the parasites had been introduced by means of the twigs sent for the purpose. The 
experiment, in view of the incalculable importance of parasitic aid in controlling insect dep- 
redations, may justly bo regarded aa '*one of the most admirable instances on record of 
the triumph of science in its application to economic entomology.'' See Le Baron's Third 
Ann Rep. Ins. HI, 1878, pp. 200-202, 
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Washing with tobacco, 16 pounds ; oil of tar, 3 pints ; soda-ash, 20 
pounds ; soft-soap, 4 pounds: for sheep (sufficient for a flock of fifty) 
infested with ticks {Melophayus ovinus). 

Washing with " Sheep Dip/* sold by Messrs. Kidder & Laird, 83 
John street, New York, agents for James Buchan & Co.'b Carbolio 
Soaps, etc., for freeing from ticks. 

Anointing with Gresylio Ointment, sold by the above firm, for de- 
stroying the " screw- worm " — very destructive to living animals and 
occasionally to persons in the Southern and Western States.* 

Anointing with sulphur, lard, and kerosene, on the head and beneath 
the wings of fowls infested with vermin. 

Suspending a thin muslin bag containing washed sulphur from the 
top of the cage of canary birds in position that it may be occasionally 
struck by the birds ; for killing the mites {Dernianyssus avium) that 
infest caged birds. 

Washing infested places with corrosive sublimate dissolved in alcohol 
(one-half ounce to one pint), for destroying bed-bugs {Acanlhia lec^ 
tularin). 

Attracting to a paste of molasses and red-lead ; for poisoning the 
cockroach {Stylopyga orientalis) and the Croton-bug {Eciobia Oer-^ 
vianica). 

Attracting to a mixture of molasses and London purple ; for destroy- 
ing the large black ant {Fonnica Pennsylvaiiica), which occasionally 
infests dwellings.f 

Attracting to a sponge saturated with sweetened water, the little red 
ant, and when well filled, dropping in boiling water.J If very abun- 
dant, repellants are preferable (see page 65). 

Attracting to a lighted candle in a basin of water on the floor of an 
infested room, at night, for fleas {Pulex irritans). 

Trapping in a glass of soap-suds covered by a piece of card-board with 
a small central opening and covered within by molasses, honey or other 
sweets ; for house-flies. 



*Thc fly, which is beliercd to be a species of Zvcilia, deposits its larvte on blood or 
bloody living flesh, and in seasons of great abundance, also on meat exposed in markets. 
See American Entotnoloi;ut, iii, 1880, pp. 21, 203. 275, 276. 

f A house infested bj this insect was entirely relieved from its presence in a single night 
by removing all food from the pantry to which the ants were accustomed to remirt, and 
placing lu it a saucer of maple syrup in which was thoroughly mixed ateaspoonful of Lon- 
don purple. The saucer, for hours, was blackened with the congregated ants, and the fol- 
lowing day, their dead bodies were thickly strewn along their trail. Not an ant waa there, 
after seen in the house {Country Gentleman, for June 22, 1882, p. 501, coL 4). 

^This species, which has become so great a pest in many localities, is known, according 
to our best authorities, as Stonomorium PharaonU, It is the Myrmica molesta of Saj. It 
it a cosmopolitan — is found ever)'where in Europe, and has no doubt been very generaUj 
distributed through commerce. 
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Attracting, for papation, the larvae of the apple-worm to paper 
bands placed about the tree^, from the latter part of June to their dis- 
appearance, — the bands to be examined at intervals of abont ten days 
for the removal and killing of the pnpad. 

Attracting nocturnal feeders to shelters of pieces of wood, bark, 
chips, leaves, bunches of freshly-mown grass, placed in gardens ; for 
the curculio, squash-bug {Anasa tristis De Geer), the harlequin cab- 
bage-bug {Murgantia hisirionica) in the South, for cut-worms, etc. 

Attracting to baits of sliced potato or other vegetables buried be- 
neath the ground in gardens, upon the end of a stick for convenience 
of examination ; for wire-worms (larvas of the EUUeridcB or snapping 
beetles, Melanotus cwnmunis Sch., etc.). 

PEEVEHTIVES OF INSECT DEPEEDATION S. 

Our more accurate writers in economic entomology, in the recom- 
mendations which they present for the arrest of insect depredations, 
have, of late, made a very proper distinction between preventive and 
remedial measures. If we construe an ** insect attack '' in its broadest 
sense, as a habit pertaining to a species of insect, of regularly attack- 
ing a plant or an animal, then its arrest at any time or in any man- 
ner may properly be regarded as a remedy of the evil, and remedial 
measures would thus comprise preventive ones. But if we limit the 
'' attack " to' each separate periodical recurrence of the same, then it 
is possible by the interposition of preventives to preclude the attack 
and to render remedies unnecessary, and, indeed, impossible. In this 
latter sense, '^ remedies'' imply that an attack has commenced; '^ pre- 
ventives,'' that means are resorted to prior to the commencement of 
attack. 

Of the .latter are such measures as the following : — 

High culture, to impart strength to resist insect attack, by proper 
preparation of the soil and employment of fertilizers. 

Rotation of crops and their removal as far distant as possible from 
the soil which has become infested with their attacking insects. 

Selection of seed less liable to attack : thus it is claimed that the 
Hessian fly has not been found in Lancaster nor Fultz"* wheat {Bull. 
No. 4t, of U. S. Entomological Commission — Hie Hessian Fly, p. 29). 

Refraining for a year or two in an infested locality from the culti- 
vation of crops formidably attacked. 

Late sowing: for the Hessian fly, after the first frosts occurring about 
the 20th of September in New York.f 

^Originating near Allenville, Penn., from three tall stalks bearing peculiar looking 
heads, picked by Mr. Fultz in 1862, in a field of broken-down and tangled Lancaster red 
wheat (A<t9 York Weekly Tribune^ for Jan. 17, 1883, p. 11, col. 2). 

f The wheat seeding in New York last year (1881) extended from August 15th to October 
80th, averaging September 10th {Speeial Report — No. 42, D^U AgrieuUure, p. 5). 
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Surroundiug fields with a border or traversing it with rows of a more 
attru2t ve food plant to coocentrata the attack, aud perhaps permit of 
the des ructioa of tl e Diect n its early stages. 

E c rcl Qg trees near the base with a strip of fresh 1;- tarred cloth 

(six to tea nches w de) the tar to be renewed as often as it becomes 

dry to prevent the aeceat of the wingless moths of the canker-worma. 

£nc rcl ug trees with the canker-worm trap, made of attn bandand 

a mustin supporter, described and illustrated 

in the Regigter of Rural Affairs, vol. vli, p. 

18f) * and shown in fig. Vi. 

Washing trunks of trees and larger limbs 
w th soft-soap to prevent egg-deposit: for 
the apple-treo borers (Saperda Candida and 
Cf rgaohotkris femorala), the peach-tree 
JKiKT {jEfjeria exttiosa), etc- 

Mounding with earth or ashes about the 
base of peach trees, adding a few inches 
each year, to prevent the egg-deposit of tlie 
peach-tree borer (see lat Missouri Retort, 
pp 48-49). 
Wrappingapiecc of stiff paper aronnd the 
roots of cabbage a 1 tomato plants when transplanttngp reaching to, 
or just above, the surface of tho ground, to protect from the cut- worms 
that cut the stem near tlio surface. 

Encircling tree-trunks with a band of loose cotton batting, to pro- 
vent the caterpilliira of the whitc-mitrked tnsaock-moth {Orgyutleu- 
cosiigma) in their travels for food from ascending the trunks of horse- 
chestnuti), elms, etc. 

Spreading strips of roofing paper (prepared with gas-tar) of about 
two feet in width, beneath the border of carpets, to prevent attick of 
the carpet bceth-s {An/hrenus scroplmhriai and Altagenua megatoma) 
and the carpet-eating moth {Tinea peUioitella).\ 

Sprcrtding strips of paper saturated with printers' ink, as above, for 
the same purpose. 

Encuaing in paper bags, as early as the month of May, small woolen 
articles to protect from the Atif/n-eiiux, Attagenus, and Tinea; also, 

Pinning in sheets (linen preferable) and with edges turned over, ar- 
ticles too l«rgo for conveuiint bagging, after placing in their folds 
shavings of red cedar, scraps of Russia leather, spices, ground pepper 
or camphor; also. 




tTbe onl)' " dolhcs-math " kno 
MH for ila oocupimcj. It f««lii 
peu, fun, tfOimn, tt«. (Fuka 



.VI, Sth Btp HUk. St. Fbmolof. Soc for 1S7S, p 
n in tho Dnlted Htnle*, 
1, Id CiDM^ kntavuiL, 



luTS at which (mnBCmsti m 
lit of wQalen doUiuur, ear. 

isai, pp. iH-ies.) 



PREVENTIVES OF IHSECT DEPBEDATIONS. 65 

Tobacco dast for protecting sach large articles as those referred to, 
and carpets rolled up during the summer.* 

Sprinkling powdered borax near the base-board or wainscoting of 
basements, to repel ihe cockroach and the Croton-bug. 

Washmg, with stroug alum water shelves and other infested places ; 
for the above insects. 

Drawing a broad line of chalk about the border of a shelf or around 
dishes upon it, for the red ant. Pennyroyal, and sassafras bark and 
roots, are also said to repel it. 

Imbedding the lid of stone jars of pickled fruit in paper charged 
with tar-water or carbolic acid ; for the pickled-fruit fly (Drosophila 
ampelophila). 

Pinning naphthaline, prepared in cones for the purpose, by C* A. 
Blake, of Philadelphia, in cases and drawers of insect collections ; for 
the museum pest {Anihrenus varius) and the minute Psocidm {Psocus 
dotnesiicus and Atropos divinatorius, Fabr.).f 

Washing with a camel's- hair brush the dried plants in a herbarium 
with a preparation consisting of corrosive sublimate, four drams, sul- 
phuric ether, three ounces, mixed; to which add two ounces of spirits 
turpentine and three ounces of alcohol. (Used in the N. Y. State 

Collection.!) 

Showering plum trees with a solution of putrid whale-oil after each 
rain, commencing with the falling of the blossoms, has protected from 
the curculio. {Country Gentleman, xli, p. 310.) 

Soaking the seeds of turnips and onions in spirits of turpentine to 
prevent the attack of the larvas of the Anthomyian flies, has been re- 
commended and may be tried, but it is of doubtful utility. 

Manuring with spent hops has been found of service in cabbage- 
growing districts as a preventive against the attacks of the cabbage-gall 
weevil and other pernicious insects. {Afafiual Inj. Ins., p* 44.) 

Tansy tea ; made strong by boiling the leaves in sufficient water to 
cover them, and applied through the rose of a sprinkling pot, has pro- 
tected bearing cucumber vines from the flea-beetle {Epitrix cucumeris 
Harris), and cabbages from caterpillars.§ 

*B. Pajn A Son, Tobacconists of this city, inform mc that their salea of this material to 
drj.gooddtnerchants, for the protection or woolen fabrics, to furriers, to livery. men for 

Erotection of carriage robes, to gardeners for destroying insects, and to others for house- 
old uses, etc., have amounted to four and five tons per annum. 

tif it is desired to keep the preparation on hand, the State Botanist suggests that the 
ether might be omitted without materially impairing its efficacy. 

|This preparation is said to be injurious to collections of Lepidoptera, producing greas- 
ing, etc. (See American Naturalist^ xvi, 1882, p. 410.) 

{A correspondent of the Country Gentleman states that ho has saved his plants for two 
years by 8teepin|^ tansy and pouring it upon them after they began to head, only two 
tpplioatioQS provmff to DO necessary. Wlien the moths {Plusia hraseiea)^ commenced de- 
positing their eggs, ne gave the plants a dose every two weeks, and no injury by cater- 
pillars was subsequently seen. 

9 
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A HEW PBDrCIPLE OF PBOTECTION FBOM INSECT ATTACK* 

It will readily be conceded that the use of preventives, whenever 
practicable, is more economical, more effective^ and often more con- 
venient than a resort to remedies. An old familiar adage a£&rms this 
truth, when it asserts that "an ounce of prevention is better than a 
pound of cure." 

It has been claimed by some of our economic entomologists, that the 
most valuable methods of prevention are to be found in the husbandry 
that tends to promote healthful and vigorous plant growth, impart- 
ing strength and vitality which will greatly lessen insect injury, and 
in the clean culture which shall remove from the garden, orchard, and 
field, valueless harborage and protection for insect hibernation and 
transformation. 

The results of recent experiments with various substances in the ef- 
fort to find those that shall best enable us to control insect depreda- 
tions, have led me to believe that we have, within our reach, still more 
valuable preventives than the above, in certain substances, which, ap- 
plied to the soil, or to the plant directly, shall furnish us a safeguard 
against the deposit of insect eggs. 

The great benefit of commencing our efforts at this point is so ob- 
vious as to need no words to commend it. It would not be "nipping 
in the bud," or " crushing in the egg,'' It is prior to and beyond these. 
If no egg be deposited, we have no artfully concealed egg to search 
for; no larva, whose rapacity and destructiveness we must arrest; no 
pupa, whose retreat is to be discovered, and no imago, whose egg-dis- 
tended abdomen is fraught with evil, to be captured or entrapped — 
in short, we have dispensed with the four insect stages that require 
such unwearied and unending investigation in order to ascertain the 
most vulnerable point of attack of insect life, and the best means with 
which to assail it. 

How may the deposit of eggs be prevented. — It may be pre- 
vented by applying to the plant or to the soil certain odorous sub- 
stances which are popularly believed to be disagreeable to the insect, 
and therefore, to drive it away. Such substances have been termed 
" repellants," but we doubt that they exert a repellant force, and we 
believe the name to be a misnomer. 

Among these substances may be mentioned kerosene oil, coal-tar, 

*The foUowing pages in which this topic is discussed have already been published in the 
Proceedingt of the Western JV. Y. Horticultural Society, 18S2, slightly modified in some 
portions to adapt it for presentation as a Society paper. The new riews advanced are not 
offered a* proven truths. They have been but recently conceived, without the opportunity 
of maturing them or of submitting them to the varied tests by which they should be tried, 
and therefore, they can only claim, at present, theoretic value. 
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naphthaline,* carbolic acid, gas-lime, and bisulphide of carbon. That 
these and similar substances have been successfully used in preventing 
insect attack is undeniable, resting, as the claim does, on the authori- 
tative testimony of some of our best writers and experimenters in 
economic entomology. 

How do they prevent egg-deposit — They do so, by giving out 
an odor overpowering that of the plant (or animal), thereby prevent- 
ing its recognition by the insect. 

For the acceptance of this proposition, it is necessary also to accept 
the following : Insects, as a rule, are guided in the deposit of their 
eggs, not by the sense of sight, but by that of smell A somewhat ex- 
tended consideration of this view seems desirable^ before proceeding to 
its practical application. The idea is a popular one, that most of the 
moths and beetles, and many of the insects that attack vegetation, se- 
lect by means of sight the particular plant upon which to place their 
eggs. Their marvelous compound eyes, consisting of hundreds and 
even thousands of separate lenses, even to the number of 34,000, as in 
the eye of the butterfly, have been cited as a wonderful provision in 
nature, to afford that acuteness of vision which was needed in their 
selection of the proper plant upon which to oviposit. While sharing 
in this belief, I had often wondered at the incomprehensible acuteness 
shown by an insect in the discovery of the particular species of plant 
npr>n which alone the young caterpillars proceeding from its eggs 
could feed, — in the discovery of a single individual of a rare species 
occurring in a certain locality, and growing in such a manner as effec- 
tually to hide it from human observation. When its range of food- 
plants extends beyond a species to all the members of a genus, how 
could it detect all of the often greatly differing forms? When a still 
broader range embraces the several genera of an extended order, a still 
greater variety of forms are presented, which the rude insect brain 
must group and classify, and claim within its province. How amaz- 
ing such knowledge without previous instruction. It had no parents 
living, as in the class of vertebrates, which might teach it by example. 
It had no ancestors a whit wiser than itself from which to learn. The 
deposit of the egg in its proper place may have been but the second 
voluntary act of its imago life, regarding that of flight for the purpose 
as the first. Perhaps a plant from some distant shore, of which not 
one of its over so remote ancestry could have had any knowledge, is 

^Naphthaline is one of the products of the distillation of coal-tar, which, together with 
the other two products, anthracine and benzole, is largely employed in the manufacture of 
aniline colors. One hundred pounds of coal-tar gives from six to eight pounds of naphtha- 
line, from one-fourth to one-half pound of anthracine, and from two and one-half to three 
pounds of benzole. 
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broaght within its range of wing; its flight is unhesitatingly directed 
to it, and its precious burden of eggs, without a shadow of mistrust, is 
at once committed to its leaves. iSuch knowledge has never been at- 
tained by our most distinguished botanists, and it is beyond the scope 
of human intellect. We have called its displays instinct — a word 
conveniently framed to cover manifestations in other classes of ani- 
mated beings, which we are utterly unable to explain. As a partial 
explanation of these wonders, it has been suggested that to the insect 
world may have been given senses differing in number and in kind 
from those that we possess. But all the wonderful phenomena attend- 
ant upon insect oviposition by selection, may readily be explained un- 
der the supposition that it is guided and controlled by the sense of 
smell. We know the value of this important sense to us, how greatly 
it may minister to our pleasure and what service it may render in 
guarding us from deleterious exhalations and from improper food. 
It is capable of cultivation to the extent of rendering us still greater 
service, I have been told of a chemist in one of our colleges, who can 
make quite a correct qualitative analysis of a patent nostrum, by apply- 
ing it to his nostrils, and picking out one after another of the ingredients, 
first naming those which are simply added as covers. It is related of a 
blind person, that he acquired the faculty of recognizing his acquaint- 
ances by the sense of smell. There are negroes in Africa who will fol- 
low their masters by scent. A fish-dealer in Albany claims the ability of 
naming each species of fish offered in the market, when presented 
to him blindfolded, by the odor peculiar to each. The illustrations 
given us of the acuteness of this sense in some of our domestic 
animals, are so numerous as not to need citation. We will quote 
a single instance of this almost miraculous acuteness, related upon 
undoubted authority. ''A person, to make trial whether a young 
blood-hound was well-trained, caused one of his servants to walk to a 
town four miles distant, and then to a market-town three miles fur- 
ther. The dog, without having seen the man he was to pursue, fol- 
lowed him by the scent to the above-mentioned places, notwithstand- 
ing the multitude of market-people that went along the same way and 
of travelers that had occasion to cross it; and when the blood-hound 
came to the chief market-town, he passed through the streets without 
taking notice of any of the people there, and left not till he had gone 
to the house where the man he sought rested himself, and found him 
in an upper room, to the wonder of those that followed him.*' 

That insects are controlled in the discharge of their most important 
functions by this same sense, may seem a bold supposition, in view of 
the fact that, notwithstanding the laborious investigations in insect 
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structare, conducted through a century by some of our most distin- 
guished scientists, we are utterly unable to point out with positive 
certainty the precise location and nature of the organs of smell. Natu- 
ralists have differed and still differ in their views in regard to their 
location. Cuvier, Audouin, Dumeril, and Burmeister, have regarded 
the spiracles, or breathing-pores, as discharging this office. Reaumur, 
Lyon net, Latreille, and others, have referred it to the antennsB. 
Others have believed that the palpi were the true smelling organs, and 
others that the sense belonged to certain cavities in the front part of 
the head, and to the mucous lining of the mouth; while Eirby and 
Spence have thought that they have discovered a nose in the fore-part 
of the head, which they call the rhinarium or nostril-piece, connected 
with which is a beautifully-striated structure, which they have de- 
scribed as the veritable organs of smell."' 

Although we do not surely know the position and structure of these 
organs, their existence is beyond a doubt. If a decaying carcass be 
concealed beneath a sod oi other cover, carrion beetles, in their sea- 
son, may soon be seen hovering over it, seeking it as a nidus for their 
eggs. I have seen swarms of flesh-flies, Calliphora vomitoria and Lw 
cilia 6'(F5rtr, drawn to the disgusting odor of the "stinkhorn " fungus, 
Phallus impudicicSyVi\i\o\i so perfectly counterfeits that of decaying flesh. 

Collectors of Nocturnal Lepidoptera know the readiness with which 

*I am indebted to Dr. Hagen, of Cambridge, Mass., for the following information as to 
the location of these organs, drawn from Ilauaer : Zeitschrift^ f. Wissenscha/tt Zoologie^ 
1880, and giving the latest observations of the best investigators . — 

Strong smelling substance, as turpentine, carbolic acid and decayed meats, proved that 
the organs of smell were situated in the antennae in very many insects. Nevertheless, 
not all the insects employed in the experiments were deprived of the sense after the 
amputation of the antennae, among which were Carahus, Pyrrhocoris^ etc. After the an- 
tennae were cut, the males rarely mated. 

Sensitive bristles are present in Orthoptera {(Edipoda and CalopUnum) on every joint of 
the antennae after the eighth or ninth, and fifty sensitive pits or furrows, which are 
probably closed by a fine membrane and have interiorly one smelling-rod. Stenohothrui 
and Oryllotalpa are similarly provided. Diptera have in the third joint from 100 to 200 
furrows, with as many as 200 sensitive bristles. Varuttsa has on each joint of the knob of 
the antennae, fifty furrows. Of the Coleoptera, the Carabids, Cerambycids and Curcu- 
lionides, possess iio antennal furrows,- while they arc present in the Silphides, Staphy- 
linides and Tencbrionides. The Lamellicornes have on the underside an immense number 
of very small furrows, viz.: in the female 17,500, and in the male 89,000. 

All inaects which have to rely upon the sense of smell for discovering their food or 
placing their eggs, possess many sensitive furrows or pits in the antennae, as bees, wasps, 
ichneumons, Diptera and Lepidoptera. 

Dr. Hagen suggests that probably in many insects the organs of smell and taste are 
united. Sach may be the organs which are found in the honey-bee in the epipharynx (on 
underside of the labrum), consisting of numerous sensorial furrows or channels and con- 
nected interior structure, and which have just been discovered in the same position in 
Pemphigus and Cicada^ by Prof. H. Osborn, of the Iowa State Agricultural College (See 
Canadian Entomologlft^ xiv, 1882, p. 64). 
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the NoctuidcB are drawn to their bait of molasses and beer, spread 
upon tree-tranks to allure them for capture. 

It is to the existence of these organs that some of the families of 
the Lepidoptera, especially among the moths, owe the continuance of 
the species. They operate in the association of the sexes, with such 
an irresistible and far-reaching force as to exceed our conception and 
to be marvelous to our eyes. The following are a few examples illus- 
trating the exercise of this sense : — 

A female moth just emerged from its pupa, within a closed room, 
has disclosed its presence to its mate and drawn its visit through the 
only means of entrance — a chimney opening into the apartment. An 
instance is recorded in which a moth forced its way into a collector's 
pocket, where, through this same sense, the information bad been 
communicated to it of the presence of a mate, although hidden within 
a collecting box. 

An interesting account has recently been given by Mr. W. H. Ed- 
wards of the attraction of Heliconia Charitonia (Linn.)* — a butterfly 
common in Southern Florida, Mexico and Central America — to the 
female chrysalides of the same species. Two or three days before the 
inclosed insect bursts her shell and appears in her winged form, the 
males are attracted to the chrysalis hanging from the passion- vine. 
Sometimes as many as six males may be seen clinging to a single 
chrysalis, entirely concealing it from sight They remain upon it day 
and night, or if leaving it at all, it is only to feed for a brief interval 
and return. Lighted matches held under them will not drive them 
away, nor even shaking the twig. If pulled off by force, after a few 
circuits in the air, they resume their position. The explanation of 
this powerful attraction and persistent waiting and watching, admits 
of no doubt. A chrysalis which had turned almost black, and was 
momentarily expected to disclose its imago, was seen by the observer 
to burst at the abdominal end, when, '* instantly one of the males 
made connection with the female imago while the head and thorax of 
the latter were still enclosed in the shell.'* 

Not long ago, two female Promethea moths — the species whose 
cocoons are often to be found suspended to lilac bushes during the 
winter months — had emerged from cocoons in my office and were 
within a box near an open window. A visitor of the same species soon 
entered the room through the window, followed by a second, a third, 
a fourth, while others fluttered against the upper sash endeavoring to 
effect an entrance. Looking outside, I saw numbers of the males, 
readily recognized by their dark color and vigorous flight, circling 



•Bxpilio, i, 1881, pp. 209-215. 
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about in front of the window. One after another of the passers-by 
were arrested by the nnusual spectacle of perhaps fifty of the large Pro- 
methea moths^ congregated in a small space and actuated, apparently, 
by one common purpose. A crowd of persons, men, women and chil- 
dren, had soon assembled before my window, completely blocking up 
the sidewalk, and eagerly asking, " what are they ? " ^* where did they 
all come from ? *' and, " what are they here for ? " I left the window 
with the questions unanswered, for I did not care to give the informa- 
tion that they were Messrs. Promethea, drawn some of them from the 
remotest portions of the city, to pay their devoirs to the Misses Pro- 
methea, within my office. I trust that my reference to these sensorial 
flights may not be deemed indelicate, for the amorous flutterings of 
insect wings are but in obedience to a law of their nature, which lies 
entirely outside of our code of morals, and is of equal, if not superior 
authority.* 

Another confirmation that insects have the perception and apprecia- 
tion of odors is found in a recent discovery of scent-producing organs 
in the males of certain Lepidoptera, particularly among the moths. 
These organs are pencils of hairs, associated with special structure, 
located in different portions of insects, which emit, at certain times, 
peculiar odors, resulting from some volatile oils, as is believed. In 
some of the Sphingida, according to Mr. A. H. Swinton,f they are 
located at the base of the abdomen. In some of the genera of the 
NoctuidcB, as in Acronycia, Leucania, Mamestra, and Phlogophora, 
they are hidden beneath the first five dorsal arcs of the abdominal seg- 
ments. In other NoctuxdcBy as in Apamea, they are at the anus, while 
in Catocala they are to be found in the legs — at the u})per part of 
the second pair of tibisB. In the GeometridcB, they are on the posterior 

*See, also, in this connection, an interesting account given by Professor F. H. Snow, in 
the TransaettoM 0/ the Katuas Academy of Science for 1874 [toI. iiij, pp. 27, 28, of bis ob- 
servation upon Penikesc Island, of the male of Polyphylla variolosa (a beetle closeljr allied 
to the common May-bug, Lachnosterna fvwa) digging in the barren soil of the island for 
the female, when about to emerge from its pupation, while still buried beneath the surface. 
He states : ** My attention was first arrested by a male vigorously scratching the ground 
with his feet while his antennas were fully extended with their antennal plates widely 
separated. His progress being too slow to suit m) purpose, I assisted him in his excava. 
tion, and at the depth of half an inch discovered a female, who, with head upward, was 
struggling to reach the surface, having evidently but just emerged from the pupa. A little 
further on another male was busily scratching the soil, and another female was unearthed 
direcUy underneath ; while a moment later two rival males were discovered digging for a 
third female, who was buried nearly an inch below the surface." There can scarcely be a 
doubt but that the knowledge of the subterranean presence of the females was conveyed, 
not by the sense of hearing, as was supposed by Professor Snow, but through the antennal 
organs of smell with which the male of the Lamellicomes is so abundantly provided (see 
ante, page 69, in foot-note). 

^Proceed. Lond. Entomolog. Soc. for 1878, p. 20. 
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tibisB in Boarmia, T^hrosia, and Acidalia, and on the snbmedian vein 
of the forewing in some species of Macaria and Cidaria. 

The particnlar effect prodnced by these odoriferoas organs, is not 
known, but from their being bronght in action and extended like a fan, 
during the anion of the sexes, they doubtless serve an important purpose 
in the economy of nature, by aiding in the continuance of the speciea 
It is not unlikely that attractive odors may be given to the males as a 
compensation for the more brilliant coloring or more complicated or- 
namentation often possessed by the other sex. 

Special odors pertaining to male butterflies, have been noticed by 
several entomologists. Dr. Miiller has called the attention of the 
London Entomological Society to the odors of the males of several 
species of Brazilian butterflies, which he regards as an especial sexual 
attraction. Miss Murtfeldt has recorded a delicate violet like odor in 
fresh males of Callidryas Euhule (not discoverable in the females), 
which was retained for several days after death.* 

Tf, as we believe, insects have been given this acute sense of 
smell, we may see in it a provision admirably adapted to their 
need. Very many of the insects are night-fliers, sleeping or hiding 
in concealment during the day, and only coming abroad during 
the night to deposit their eggs and to partake of a limited supply of 
food — the latter quite a secondary consideration in their economy. 
We have no reason to believe, from a study of their eyes, thtit vision in 
insects is very acute, and even if it were, it would operate under serious 
disadvantage under cover of the night. In utter darkness the organs 
of smell could discharge their functions to their extreme extent — bet- 
ter enabled, perhaps, to do so through the humid atmosphere of night, 
and stimulated to their full exercise by the more numerous and 
stronger odors which are emitted from the vegetable world during the 
hours of darkness. 

And again, many insects must And their mates only through search- 
ing them out under the seeming disadvantages environing the females 
of limited locomotion, and a greater or less degree of concealment. As 
a rule, the females fly less than the males. In some species, as in 
Samia Cecropia, Callosamia Promethea, Hyperchiria To, and others, the 
burden of eggs borne by them render them almost incapable of flight, 
until the main purpose of their being has been discharged. The females 
of Orgyia leucostigma, Anisopteryx pometariay A vernata, Hyhemia 
iiliaria and a number of others, are wingless, and therefore incapable 
of flight. In a moth quite destructive to arbor- vitsB and many other 
food-plants, Thyridopieriix ephemerccformiSy or the basket-worm, the 

^'I)t;n-he, iii. ISt^l. p. 11»8. 
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necessity of eyes is not apparent^ for the sexes never can see one an- 
other. Not only is the greater part of the caterpillar life of the female 
passed within its hag or basket, but inside of its walls it attains its 
growth, it undergoes its pupation, it changes to the mature insect, the 
eggs are fertilized, and the mother dies. It never emerges from its 
cocoon. Sight alone could not have brought about the fertilization of 
the eggs, nor could other sense than the one with which we believe in- 
sects to be, for necessary uses, specially endowed. 

When we recall larval growth, and the source from which the larva 
derives the material which forms its entire structure, it will seem but 
natural, that when, through transformation, it has attained its perfect 
state, it should be peculiarly sensitive to the presence of its food-plant 
and be led to select it for oviposition, through the exercise of its most 
acute sense. Take, for illustration, the familiar caterpillar of the to- 
mato plant, known as Sphinx quinquemaculata. In its larval state it 
lives but to eat and grow. Its skeleton — its outer integument — can 
not grow fast enough to meet its insatiate demand for food, and there- 
fore, at intervals — four several times — it is cast off and a new and 
more capacious one is supplied. Observe the play of its powerful jaws ; 
unless frightened into temporary quiet, they almost give us a perpetual 
motion ; they rest not day or night ; their sweep is like a mower's 
scythe, and a tomato leaf disappears before them as a meadow falls be- 
fore a mowing machine. The creature is scarcely more than an ani- 
mated eating apparatus. Its life is passed on a single plant, if that 
siiflBces for its appetite. It never tastes other food. And when it has 
finally attained its beautiful winged form, every particle entering into 
its composition, of fluid, nerve, muscle, and chitin, is buttransmutated 
tomato leaf. Is it strange, then, that the moth should be able to 
know tomato when it smells it ? Would it not be more strange if its 
organs of smell should respond to any other odor ? This alone would 
be familiar to it — others, perhaps, might be acquired. 

Having now offered plausible reasons, why, from physiological causes, 
insects may be supposed to be extremely sensitive to the odor of their 
natural food-plant, — having shown the important purposes that the 
possession of this sense in an acute form may serve them in the per- 
petuation of the species — and having presented some marvelous mani- 
festations of insect attraction, sexual flAid otherwise, which are onlv 
explicable upon the theory that they are directed by the sense of smell, 
— need we hesitate to accept the opinion advanced, that many of our 
more injurious insects are guided in the deposit of their eggs by the 
sense of smell alone, . 

There are classes of insects in which oviposition would not be con- 

10 
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trolled by this sense, for example, most of those which in their larral 
stage live in the water and are predaceous upon other animal life, as 
many of the Neuroptera and some of the Goleoptera. The purpose of 
oviposition in such is accomplished if the eggs are deposited convenient 
to water. Then there are Hymenoptera, as bees and wasps, which 
place their eggs in cells constructed by them, having previously pro- 
vided for the grubs to be hatched, their needed food ; and Orthoptera, 
that only require for their eggs secure deposit in the ground. Excep- 
tions to the rule need not be multiplied, for they will readily present 
themselves. 

And now, to proceed without further delay to the application which 
it is proposed to make of the views above presented, of the par- 
ticular sense, which, in many insects, controls their oviposition. If 
the insect discovers the plant upon which its larvae feed, and is drawn 
to it for the deposit of its eggs by the peculiar odor characterizing aod 
emanating from it, then, if that odor be neutralized or overpowered 
by the introduction of another stronger odor — a counterodorant, it 
might be termed — eggs will not be deposited upon the plant ; it will 
be preserved from such attack as effectually as if it were inclosed in 
glass. 

We already know several substances, some of which have been 
named, which are sufficiently powerful to overcome many vegetable 
odors. It is not necessary that they should be disagreeable or repul- 
sive to the insect We need not, therefore, search for substances dis- 
agreeable to us, which might prove quite otherwise to insects. We 
do not know that camphor, carbolic acid, or naphthaline, when in- 
closed in our insect cabinets, preserves them from the entrance of the 
Anthrenus and Dermestes, by being disagreeable or repellant to them, 
but we do know that their strong odor is sufficient to overpower that 
of the dried insects, so that the pests may not be attracted for the de- 
posit of their eggs. We have doubtless erred in assuming that certain 
odors are disagreeable to insects, and that for this reason their pres- 
ence protects from insect attack. That some odors are not attractive 
to them is probably true, and in this truth may lie the explana- 
tion why certain individuals enjoy immunity from the attack of 
mosquitoes, bed-bugs and fleas in infested localities. The protection 
afforded to visitors of our northern wilderness from the black-fly and 
the mosquito, through pennyroyal, oil of tar, and carbolic ointments, 
results, doubtless, from their overpowering the odor proceeding from 
the exposed portions of the body ; and, m the same way, the creosotic 
odor of the smudge-fire smoke prevents the attack of the midge. 

The chief requisites in the materials to be employed for plant pro- 
tection, in the manner proposed, are strength and permanency ; the lat- 
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ter qnality contributing to economy of material and labor of applica- 
tion. A degree of strength not wholly overpowering would be propor- 
tionately protective in lessening the distance at which the plants 
would attract. If the above properties were embodied in a fertilizer, 
the resultant benefit would be enhanced by enabling the plant better 
to resist, through vigorous growth, any form of insect attack. Among 
manures, the drainage from pig-styes has been found to act with great 
efficiency in preventing the egg-deposit of the Anthomyia flies upon 
onions, radishes, turnips and similar crops. The dry manure from 
piggeries has a remarkably pungent and strong odor, when distributed 
upon lands, and we can all recall the offensive, almost insupportable, 
odor escaping from a passing freight-train laden with swine, from some 
remote point in the West. It is very probable that upon our seaboard, 
where the mossbunker {Brevoortia menhaden) and other fish can be 
obtained in quantities to permit of their use as manure, they will 
prove of great value in protecting from egg-deposit. The gas- 
works of our cities and the farther distillation of coal-tar, in the va- 
rious uses to which it is applied, should afford us several valuable 
materials for this purpose. 

Can not chemistry come to the aid of the economic entomologist, in 
furnishing at a moderate cost the odorous substances needed? Is the 
imitation of some of the more powerful animal secretions impractic- 
able ? It has been thought possible, and a distinguished perfumer 
has long been experimenting at a cost of thousands of dollars, in the 
production of a substance having the properties of the peculiar secre- 
tion of the Mephitis mephihca* (the skunk), to serve as the basis of a 
perfume which would, he is confident, enrich the discoverer. Can 
there be any doubt of the conservative action and the value of this 
substance as a counterodorant. could it be obtained in sufficient quan- 
tity ; and what an additional charm would its general employment 
impart to horticultural and agricultural pursuits, when the alembic of 
the chemist shall have converted it into a delightful perfume, as pro- 
posed, surpassing in agreeability even that of musk — a similar animal 
secretion. 

What would be the ^result, it may be asked, should this method of 
plant protection from insect oviposition prove effectual and be gene- 
rally adopted ? Might it not produce serious disturbance in the 

^If, in our zoological nomenclature, we were permitted to go beyond the names given Ih 
the tenth or twelfth edition of Linnets Systema Naturx^ in 1758 and 1766, this animal, in 
strict compliance with the law of priority, might now be known by the name under whiph 
it was originally described in 1744, by the French Naturalist, Charleroix, viz.: I'Enfant du 
Diable — the tUviPs own ehild. Certainly the designation would be quite as expressire aa 
the scientific one which it now bears. 
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economy of nature, of the relations existing between the insect and 
the vegetable world ? 

A friend — a distinguished jurist and an accomplished botanist — 
whose opinion had been asked upon this new method of protection 
from insect attack, with that judicial habit of thought which leads 
him to meet a new proposition first with the question, " is it right," 
and afterward, 'Ms it useful,^' gave me the following note in reply, 
presenting, although under a vein of pleasantry, some of the objections 
that arose in his mind. He asks : '^ Ought I to countenance recom- 
mendations which may prove disastrous to the great scheme of nature ? 
Scatter that mischievous carbolic acid all over or around the plant 
nature has commanded the insect to lay her eggs on, and the leaves of 
which she has given to the children of those eggs for food, and what 
tremendous consequences may ensue ! She must and will lay them 
somewhere, and if, being unable to distinguish the plant devoted to 
her use by nature, she lays them on another species — if, for instance, 
the eggs designed by nature for a mint, be laid upon an oak, a mullein 
or the tomato, what monsters may not the grubs be evoluted into ? Va- 
rieties of silk-worms have been evolved from differences of food. The 
progeny may differ very widely from their progenitors, be far more de- 
structive, and ruin much more precious plants." 

" This awful protection may not only be productive of new insect 
enemies, but it actually aims at striking out of the chain of life one 
animated link. The insect, led by the nose to the plant to lay its eggs 
on, fails to lay them. Another insect, which feeds upon the eggs or 
larvsB, is led by its nose to the plant, but fails to find its food and dies 
of inanition ; its parasites perish with it ; — and thus, link after link 
is broken, and the frame of nature is disordered and falls into discon- 
nected fragments, and all life is obliterated and vanishes in fumo — 
the foul, all-pervading stench of carbolic acid. I'll none of it ! " 

The above picture of the full realization of the purposes of the 
practical entomologist, although drawn in the colors of badinage, calls 
for a serious reply, as it is one not unf requently held up to view by those 
who regard our efforts as chimericiil. We do not propose to extermi- 
nate — but only to control. The true naturalist would not, had he the 
power, strike out of existence a single species of insect, believing, as 
he does, that each one has its place and purpose in nature. There is 
ample food for every species — possibly, under ordinary circumstances, 
for all individuals, although doubtless certain species might be dimin- 
ished in number without violence to the harmony of nature. For this 
excessive multiplication of individuals, the agriculturist and the horticul- 
turist are at fault, in inciting and encouraging insects to such multi- 
plication by offering them food greatly superior to, and far more 
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tempting under their cultivation thay^ their original wild food^ and 
massing it in gardens, orchards, and fields, where the united odors of 
many acres extend irresistible attraction. Since, therefore, they have 
unduly multiplied injurious insects, it is their undoubted right and 
their bonnden duty, to diminish their number, if by so doing, while 
advancing their own interests, they also promote the public good. 

The method of protection herein suggested would be attended with 
the following direct results. Let us illustrate by its operations upon a 
single food-plant : If, by means of smoke, or other connterodorant, an 
apple orchard be protected from Qgg-deposit, the odor-attracted apple 
insects, failing to recognize it, will wing their way to other orchards. 
These in turn must be protected. As the area protected increases, the 
number of eggs deposited in unprotected orchards increases propor- 
tionately, compelling a resort to preventive means, if remunerative 
crops are to be grown. When at length not a single well-cared-for 
orchard offers its odorous invitation, the neglected, worthless ones, of 
which there are far too many within our State, standing only as nur- 
series of insect pests, are seized upon and, fortunately, soon de- 
stroyed. Single trees, scattered here and there, must now be resorted 
to. The aggregate of food supply has been greatly reduced, and only 
a diminished number of insects can be fed. In the lengthened insect 
flight in search of food-plants, insectivorous birds find more abundant 
prey. The steadily diminishing number of insects are driven back step 
by step to their native food-plant — the wild crab — upon which they 
subsisted for long ages before apple orchards of hundreds of acres of 
delicious fruit were known. The crab, the wild cherry, the*, wild plum, 
the thorns, with some other members of the family of RosacecBy will fur- 
nish all the food that our one hundred and fifty apple insects require 
for their support. Here they may feed, unmolested by the economic 
entomologist, except as he may chance to need an occasional specimen 
for study or with which to enrich his cabinet. 

Let the apple-tree stand for every other plant that we value, and for 
which we seek protection, and lot the attacking insects of each, in the 
manner above suggested, be driven from them to their corresponding 
wild plants ; then shall we have accomplished all that our economic 
investigations may aspire to. Its complete realization we shall never 
attain, either by the method now proposed, or through any other ; but 
in proportion as we approach it, in the same degree will the earth 
yield her increase more abundantly in willing return to the labors of 
the husbandman. 
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CLASSIFICATION, 

It was intended to present with this Beport a general view of the 
Classification of Insects, to the extent at least, of giving the more 
prominent characters of the several orders and of the principal fami- 
lies into which insects are divided, but the length to which the intro- 
ductory remarks of the preceding pages has extended, compels the 
postponement of the purpose to another year. A certain amount of 
elementary knowledge — such as shall embrace the essential features 
of the principal divisions of insects, a recognition of the several forms 
under which they present themselves during their transformations, and 
familiarity with some of the names applied to portions of insect struc- 
ture, is indispensable to every one who would intelligently observe in- 
sects and who desires to avail himself of the information which is so 
freely and abundantly offered in the economic entomological literature 
of the day. As such knowledge is supplied in but few of our public 
schools, or even higher institutions of learning, the entomologist, in 
his communications with the public, is compelled to presume upon a 
surprising and, as it appears to him, a criminal lack of even an 
elementary acquaintance with the insect world. 

As the insects to be discussed in the following pages will each, after 
its scientific and popular name, be referred to its order and family, it 
seems but proper that they should be preceded by a mention of the 
several orders, their meaning, and the common names of some of the 
insects which they embrace. 

While authors differ in their systems of classification, the one most 
generally adopted in this country recognizes the division of six-footed 
insects or' Hexapoda (the spiders, or Arachnida, and the centipedes, or 
Myriopoda, forming the other divisions of the Class of Insects) into 
seven orders, which, commencing with those deemed highest in rank, 
are the following : — 

1. H YMENOPTERA — (of Greek derivation, from hymen, a membrane 
and pteroy wings) comprising bees, wasps, hornets, ants, ichneumon 
flies, saw-flies, etc. 

2. Lbpidoptbra — (from lepis^ a scale, andpteruy wings) embracing 
butterflies and moths — the former diurnal and the latter usually noc- 
turnal. 

3. DiPTERA — (from dis, twice, and ptera, wings) comprising flies, 
mosquitoes, gnats, sheep-ticks and some other wingless forms, etc. 

4. CoLEOPTERA — (from coleos, a sheath, and ptera, wings) including 
the beetles, as the carpet-bug, May-bug, rose-bug, snapping-bugs, 
lightning-bugs, weevils and lady-bugs. 

5. Hehiftera — (from hemi, half, and ptera, wings) including plant- 
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lice, scale insects, mealy bngs, tree-hoppers, lantern-flies, seventeen 
year locusts, the bed-bug, body-lice, etc. 

6. Orthoptera — (from orthos, straight, and ptera, wings) including 
crickets, locusts (the true), grasshoppers, walking-sticks, cockroaches. 
Croton-bugs, etc. 

7. Neuroptera — ^(from neuron, nerve, And ptera, wings) including 
white-ants, May-flies, dragon-flies, lace-wings, ant-lions, caddis-worms, 
etc. 

Several other orders have been proposed, and have been adopted, in 
whole or in part, by entomologists, as they differ in their views as to 
the extent to which these divisions should be carried. Some of them 
contain but a single family each, or a Linnean genus. As of interest 
to the student, and as explanatory of differences in classification 
which may present themselves to the general reader, they are here 
given : — 

Aphaniptera, of Kirby (inconspicuous wings), or Aptera Leach 
(wingless): consisting of the flea family (Pulicidce) above included in 
Diptera. 

Strepsiptera, of Kirby (twisted wings) ; the Rhipiptera, of La- 
trcille : consisting of bee parasites, constituting the family of Stylopi- 
dm of Goleoptera. 

HoHOPTERA, of Latreille (equal wings); embracing those of the Hem- 
iptera which have the wings wholly membraneous, the remainder being 
placed in a separate order of Heteroptera, of Westwood (dissimilar 

wings). 

Euplexoptera, of Westwood (well-folded wings), or Dermaptera, 
of Leach (skin-wings) : consisting of the family of earwigs or Forficu- 
hdOy usually placed in Orthoptera. 

Thysanopteba, of Haliday (fringe wings): containing the minute 
insects known as Thrips, of the family ThripidcB : generally classed 
with Homoptera, although having affinities with both Orthoptera and 
Neuroptera. 

Triohoptera, of Kirby (hairy wings) ; containing the caddis-flies, 
or Phryganidm of the Neuroptera. 

HoMALOPTERA, of Leach ; containing the spider-flies, bird-flies and 
sheep-ticks of the families of HippoboscidcB and Nycteribidm of the 
Diptera. 

Thysanitra, of Latreille — (from thysanos, a fringe, and oura, a, 
tail) : containing the bristle-tails or Lepismatidm and the spring-tails, 
or PoduridcBy usually united with the Neuroptera.* 

*Dr. Packard, in his last edition of his Quids to the Study of Insects (1878), accepts this 
Group as an 8th Order, to be added to the seren usually adopted. 
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Mallophaqa — (from mallos, wool, SLuAphago, to eat); containing 
the bird-lice of the Hemipterous group Mallophagay having jaws for 
feeding on the delicate parts of the feathers and hairs of birds and 
mammals. 

BIBLIOOEAFHTo 

A feature introduced for the first time in our State Entomological 
Reports, and which it is hoped will meet with approbation, is the 
list of references to publications which will precede each species 
discussed, giving in addition the svnonomy when the species has heen 
known under different names. It is not attempted to make the lists 
as full as those presented in the popular volumes of Dr. Goues on 2%6 
Birds of the North-west and The Birds of Colorado Valley^ and by 
other recent writers in Natural History, for such elaborate and valu- 
able compilations can only be the fruit of the systemized study of 
years with this purpose in NiQTf, together with unusual facilities for 
the work. It is only proposed to cite the author of the species and its 
first publication ; to give a few references to European authors when 
such occur and seem to be of value to the entomological student ; to 
note some of the best figures which have been given ; and to refer to 
such of the notices occurring in the recent entomological literature 
as have come under observation, many of which may be accessible 
to the general reader, in the Reports of our State Entomologists, Ag. 
ricultnral Reports, and leading agricultural journals. 

A bibliography limited to this extent should not be regarded as ob- 
jectionable by those who have no desire to avail themselves of it ; 
while the student who would gladly obtain more extended information 
of the species than that presented, may find it of practical value. 
Full bibliography, in all departments of Natural History, is of great 
importance in scientific research, and it is much to be regretted that 
the vast amount of labor which it involves so seldom permits it to be 
presented. If shared by many, each contributing his mite, the task 
will be materially lightened and eventually accomplished. 
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Thyrldopteryx ephemeroformis Haworth. 

• 

The Bag or Baskef'Worm. 
(Ord. Lepidoptera : Fam. Bombycidje.) 

Sphinx ephemeroformis. Haworth: Lepidoptera Britannica, 1810, p. 72. 

.^^eiia ephemerctformis. Stephens: IUus. Brit. Entomol., Haust., i, 1828, p. 145. 

Thyridapteryx ephemercrformie. Stephens: Illas. Britiflh Entomol., Haunt., iv, 
1835, p. 387 ; in Trans. Ent. Soc. Lond., i, 1836, p. 76. pi. 10, f. 1. 

Oikeiicus sp. Mulshbimbr (1840) : in Harr. Corr., 1869 p. 113. 

OikeHcusBp. Harris: Treat. Ins. NewEng., 1852, p. 819; Ins. Inj.Veg.,1802. p. 
415 ; Ent. Corr.. 1869, pp. 150, 243, 246 ; lb., Oiketieus coniferarum, pp. 
177, 299.pl. 8,f.4. 

T*hyr%dopteryx ephemerctformis. Morris : Synop. Lep. N. Amer., 1862, p. 142. 

Thyridopieryx ephemerasformis, Packard: in Proc Ent. Soo. Phila., ill, 1864, p. 
850; Ih.y (Ecetieus eoniferarum Harris MSS.,p. 851; Guide Stud. Ins., 
1869, p. 291, f. 222 ; Ins. Inj. Forest and Shade Trees, 1881, p. 248. 

Ifymenopsyehe eoniferarum. Grotb : in Proc. Ent. Soc. Phila., ▼, 1865, p. 249 ; 
Thyridopteryx ephemeroformis. New Check-list Amer. Moths, 1882, p. 
18. na 202. 

Thyridopteryx epTiemerctformis. Clemens : in Proc. Ent. Soc., Phila., vi, 1866, pp. 
221, 222 ; in Tineina N. Amer. (Stainton), 1873, p. 274. 

Thyridopteryx ephemeroformis. Glover : in Month. Repts. Dept. Agricul., 1866. 
p. 423. — Rathvon : in Prac. Entomol., ii, 1857, p. 58. —Riley : First 
Ann. Rept. Ins. Mo., 1869, pp. 147-151, f. 84. — King: in Psyche, iii, 
1871, p. 241. — Lintner: in Count Oent., xlv, 1880, pp. 535, 631.— 
Marten: in Thomas' Tenth Rept. Ins. 111., 1881, p. 118,f. 33.— H. Ed- 
wards : in Papilio, ii, p. 24. 

Nnmerons reports reached me from the southern portions of the 
State of New York during the summer of 1880, of depredations upon 
arbor vitae, which I was able to refer to the above-named insect. A 
letter from West Brighton, Staten Island, stated: "I have recently 
found several arbor vitsBS standing together in a row completely 
stripped of their foliage, and covered with cocoons like those sent, 
strongly attached to the twigs. I have never before remarked any 
thing of the kind. Please inform me whether you know of the arbor 
vitsB being frequently despoiled in this manner. If so, its usefulness 
as a hedge plant will be greatly impaired." 

The Bag or Larval Case and the Insect. 
The case built by this insect for its shelter during its caterpillar 
stage, and subsequently to serve for its cocoon within which to un- 
dergo its pupation, is so peculiar in appearance and structure, that 

11 
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once seen, orevt^n afterastut]y of iU desoriptiou nod illustration, it 
caiiQot fail of being recognized. Tliere ore other species of basket- 
wornia occurring elsewhere which construct similar cases. Tbey am 
Terj much alike, except in size, usually of an elongate, pointed, oral 
form, und are composed of a tough silk, interworen with bits of the 
leaves and pieces of the stems of- the food-plant upon which they are 
found. 

These cases are always worn by tiie larvse, and when, toward mu* 
turity, they hare, by continued additions, increased to a large siie, tlie; 
hang downward (whence their name of baif-toorvi), in apparently a 
cumbersome burden, but, firmly held by the abdominal segmontB and 
their legs, they are carried abont with the greatest ease, by means of 
the anterior segments and their three pairs of legs extended from the 

} case, as shown in 
Fig. 13 at/. When 
alarmed, the larra 
retreats within its 
case, where it is 
kept from falling 
by the silken 
thread which it 
spinsand attaches 
to the twig in its 
travels over the 
tree. To those who 
[are nnfamiliar 
with the strange- 

a. (he cterpilLr ; b, m.le pops ; *, *mglcM fem.le moth ; d, m.le '«>K">g ^'^ '^'^■^• 
moth; «, MctEon of femsla pupa and cocoonj/, cue or bag ot erpillars, tnoy and 
mMoro e«terpill«r ; jf, cue* of f onag caterpilUra. thoir Operations 

nnd movements are of great interest. They commence their cases as 
soon as they escape from the eggs. These at first appear S3 little tips 
of e.Ttnineous matter nttached to and surrounding their hinder end. 
Gradually they assume the form of a cone, beneath which, when drawn 
down to the surface of the leaf, the caterpillar is entirely hidden, as 
represented in tlio little cones at^. With tlie larval growth the cones 
arc cnlargeil, until they become the oval cases which cover all but the 
anterior portion ot the larva whilo feeJin^. 

The male moth, sliown at d, is of small size (an inch in spread), and 
very plain in appearance, with its tnuisiiaront and thin wings. The 
female is very imperfectly developed, as may be seen from its fignra at 
c It has neither legs, wings, antennae, or any external features from 
which one would be led to refer it to the order of Lepidoptoni. It is 
scarcely more than an animated, although a very slnggish, egg-case. 
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The immcDse namber of eggs which it contains and their arrangement, 
is shown in a section of its pupa within its cocoon-case at e. It is never 
seen unless the case is opened, for within its inclosure, its entire life 
in its moth state is passed. Indeed, the case shelters it during nearly 
all of its larval stage, throughout its pupation, its transformation to 
the moth, its copulation with the male, its oviposition, and its death. 
Those who may desire to acquaint themselves more fully with the 
many interesting details that enter into the life-history of this species 
are referred to the excellent paper upon it, by Professor lliley, con- 
tained in his First Report on the Insects of Missouri. 

Difficulties attending the Classification of the Species. 

The singular appearance of this insect, so unlike most of the Lepi- 
doptera, was the occasion of much perplexity in its classification for a 
number of years after its discovery. As may be seen from its synonymy, 
it was originally described as a SphinXy although possessing none 
of the characteristic features of the SphingidcB, Previous to this, it 
had been believed to be a species of Tinea. Later it was regarded as 
belonging to the j^geridm. An interesting paper upon the species, 
assigning it to its true position among the Bombycidce, was communi- 
cated by Mr. J. F. Stephens to the Trans. Ent. Soc. Lond., i, 1836, p. 
76, under the title of *' On the Apparent Identity of Sphinx ephemersB- 
formis of Haworth with Psyche plumifera of Ochsenheimer," of which 
the following is the substance. 

It appears that the original specimen was found in Yorkshire by Mr. 
Boton, and was placed in Mr. Drury's collection. At the sale of this 
collection, it was purchased by Mr. Donovan, and at an auction sale of 
some of Mr. Donovan's insects, in the catalogue of which it was an- 
nounced as "an undcscribed Cossus ligntperda" it came into Mr. 
Stephens' possession. Mr. Stephens was able to see, upon a cursory in- 
spection, notwithstanding its mutilated condition, that it was not a 
Sphinx or even one of the Sphingidce, He referred it to " the singular 
group known by the name of Sacktriiger by the Germans, and con- 
sidered by some writers as belonging to another order of insects — 
Trichoptera Newman, Phrygania Scopoli, and Tenthrido by Roda; in 
fact it appears to be a Psyche of Ochscnheimer [Psyche plumi/cra], 
so far as can be ascertained by the remains of the unique specimen." 
Seasons are given why it could not bo classed among the ^geridcB 
where it had been placed in the first volume of Illusfrati07i.9 of British 
Insects, 1834, "nor had it any alliance with Zeuzcra, to which genus 
it would appear Donovan had assigned it." It did not fully agree 
with Psychcy and a new genus — Tliyridopteryx, was constituted for it 

The above genus had been published by Stephens prior to the above 
paper, in vol. iv, of his Illustrations, page 387,printed in 1835. 
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The following generic diagnosis accompanied it : 

AntenncB short, deeply pectinated on both sides at the base, and ap- 
parently simple at the base ; head small, eyes globose, rather promi- 
nent; thorax very robast; abdomen also robust at base and gradually 
attenuated to the apex; wings completely hyaline ; anterior elongate- 
lanceolate, discoidal areolet closed, and with a central longitudinal 
neryure ; first and fourth marginal uervures furcate ; posterior wings 
small. 

It wafi believed to be allied to Psyche and Fumea and was assigned 
place immediately preceding these genera. 

Food-Plants of the Larva. 
The caterpillar is a very general feeder, readily feeding on a large 
number of our fruit, forest, and other trees. It has been observed on 
apple, pear, plum, cherry, choke-cherry, apricot, quince, linden, maple, 
locust, oak, elm, poplar, osage orange, spruce, hemlock, larch, red 
cedar, and arbor vitae. For the last two, it seems to manifest a de- 
cided preference. The accounts of its ravages during the year 1880, 
which appeared in agricultural journals, were unusually numerous, and 
in the majority of instances, the arbor vitsd was the greatest sufferer. 

Geographical Distribution. 
The species is a southern form, and does not occur extensively in the 
State of New York. It has not been found in the vicinity of Albany, 
and I know only of its occurrence within the State, on Long Island 
and Staten Island. Its presence, and injuries from it, are recorded in 
Pennsylvania, Maryland, District of Columbia, Virginia, Carolina 
(North and South), Georgia, Alabama, Kentucky, Ohio, Illinois, and 
MissourL 

Natural Enennes. 

Notwithstanding the concealed life of this caterpillar, it appears to 
bo quite liable to parasitic attack, for no less than six pajrasites are 
known to destroy it. They are the following : 

PiMPLA INQUISITOR (Say). — Mr. Glover mentions the destruction 
of Th, ephevieraformis by Cryptus inquisitor, a small, yellow-banded 
ichneumon fly, with no other information in regard to it.* Originally 
described by Say in the genus IchnewnoHy\ it was afterward referred to 
Cryptus, and in 1870 it was placed, by Mr. Cresson, in Pimpla, in a 
synoptical table given of the known species of that genus. J The dia- 

*IUpt. CommU. Agrieul. for 1S6G, p. 41 ; for description of the larva and pupa, see Bml- 
Utin yo. 8 of the U. &. Enionwlog. Comm'u., p. 45. 
iContributioni to Jfaelurian Lyceum^ i, 1827, p. 71. 
XTrans. Amer. Entomolog, Soc., lii, 1S70, p. 144. 
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tinctive featares assigned to it in the table by which to distinguish it 
from its congeneric forms, are *^ Body black ; legs and coxsb yellowish- 
red; posterior tibiae black annulated with white; posterior tarsi white, 
the joints tipped with black ; antennas unicolorous, brown or ferru- 
ginous ; abdominal segtnents entirely black ; aureolet of anterior wing 
complete ; head entirely black %n femaley face white in male ; tegvlce 
white,'' The italicised characters separate it from the next species men- 
tioned. 

PiMPLA CONQUISITOR (Say).* — This species, not hitherto published, 
to my knowledge, as a parasite n)K)n the bag-worm,f was obtained 
from some bags kindly sent to me by Mr. F. G. Shaw, of West 
Brighton, Staten Island, N. Y. In the package containing about two 
hundred of the bags, when opened upon its reception, October 12th, 
four of the Pimplas were found alive. Others continued to emerge 
until November 8th — not in large numbers, however — twenty-one 
examples only being obbiincd. Probably not many had left the co- 
coons previously, as it seems to be a late species, in the Southern 
States making its appearance in mid- winter or early spring, and 
attacking only the last brood of cotton-worms. Quite a difference in 
ftize was shown in the examples, especially in the female, the largest 
mciisuring eight-tenths of an inch to the tip of the ovipositor, and the 
smallest but four tenths. 

A popular description of this species, as a common panisite upon the 
cotton-worm, was given in 1847 by Dr. B. G. Gorham, of Louisiana, 
which is quoted in Prof. Comstock's Report upon Cotton Insects, 1879, 
p. 190. On page 198 of the same Rt*port, the insect is figured, accom- 
panied with Say's original description of the two sexes — the female 
described as a distinct species under the name of plettrivinctus. 

Uemiteles ? THYRiDOPTKRiGis Riley. — This species, belonging 
with the two preceding species to the IchneumonidcBy was described 
and figured by Prof. Riley from five examples bred from a cocoon of 
tho basket- worm.J It is a small form, being about one-third of an inch 
in length, and one-half inch or less in expanse of wings. The oviposi- 
tor is about one-half the length of the abdomen. The sexes are quite 
unlike in appearance, for while the female is of a dull ferruginous 
color, with its front wings covered by two dark bands, the male is 
shining black with the wings destitute of bands or spots. Other dif- 

*Bati. Journ, iVo/. ffitt., \, p. 234. 

fit iii possible that the example referred to by Saj as " obtained from a follicle of the 
common folliculate Linnean Bomhyz with transparent wings, extremely abundant a few 
jean since in Manrland/' was the T. ephemerce/ormis, although it was identified as ClUio- 
eampa Afiurieana^ the apple-tree tent-caterpillar, by Mr. Walsh. See statement and foot- 
note on p. 45 of Bulletin No. 8 of the U. S. Entomological Commission. 

XFim Btp, Jn». Jio., 1869, p. 150, pi. 2, figs. 11, 12; same duscription in Bull. No, 6, U, 
8. Ent. Comm.t 18S1, p. 65. 
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lercDCCS are indicated in the description. Tiiis 8i)ecie8 is stated to be 
quite couinion in Washington (the described examples were from St. 
Louis, Mo.), where it is often attacked by a secondary Ghalcid para- 
site. 

Two other species of this genus, viz.: HemUeles Smithii and H. 
aeifstlisf are parasitic upon Samia Columbia, Skud have been taken from 
its cocoons by Dr. Hagen.* 

Chalcis ovata Say. — This large and beautiful Chalcid parasite, and 
the following minute one, were obtained by me from the Shaw sending of 
cocoons, and are now for the first published as parasitic upon the spe- 
cies. Two examples of C. ovaca were given out, the first on October 
2l8t; later, another was found dead underneath the cocoons. 

Like Finipla conquisitor, it is also a common parasite upon the cot- 
ton-worm in the Southern States. Examples of it continued to emerge 
from the pupae of the cotton-worms sent to the Department of Agri- 
culture for breeding, from the 4th of August until the 10th of Sep- 
tember. It is figured on page 195 of the Report upon Cotton Insects, 
and the original description of Say is given. The figure may also be 
found in the Departmental Report for the year 1879. f Prof. Riley 
has described its earlier stages (larva and pupa), and recorded its wide- 
spread distribution throughout the Southern States, West Indies and 
Mexico ; also his having reared it from Desmia mcLCulalU, the grape- 
leaf folder, in Missouri, and from two species of butterflies, ^pa/ura 
Lycaon (Fabr.) and A, Herse (Fabr.) in the Southern State8.J 

It is among the larger forms of the genus, measuring one-fifth of an 
inch in length ; but one much larger has recently been described by 
Mr. Ashmead, from Florida, under the name of Smicra gigantea, 
which is 0.43 of an inch long.§ 

Pteromalus sp. — This species has not been determined specific- 
ally, but it appears to be closely allied to P. puparum, the parasite so 
destructive to the cabbage-butterfly, Pieris ra/;e», of which large num' 
bers frequently issue from a single chrysalis. The attack of this spe- 
cies seems not to have been a strong one, for only sixteen specimens 
were obtained. They were taken during the latter part of October and 
first week of November, either at rest upon, or very slowly moving 
over, the cases, and it is not, therefore, known, whether they all 
emerged from a single pupa. 

Prof. Riley, to whom I owe the identification of the above Ohalcids, 
informs me that he has also reared them from the Thyridopteryz, and, 
in addition, the dipterous insect mentioned below. 

*Bull. Buff. Soc. yai. Set., ii, 1875, p. 208. 

^Rept. Commit^. Agricul, for 1879, plate 12, fig. 18. 

XBulL No. 8, U, S. Ent. CommU. — TTu Cotton- Worm, 1880, p. 48. 

%Canculian EntomologUt, jciii, 1881, p. 90. 
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Tachina ? sp. — This fly, a large bluish Tachinid, has not been 
specifically determined. Its eggs had been found by Prof. Rilcy com- 
mooly attached to the bags, always externally near the neck, whence 
the young larva), upon hatching, worked their way into the case. They 
frequently failed, however, to reach their victim, as was proved by a 
number of empty egg-shells upon bags in which the larva was not 
imrasitized. 

Kemediea 

Undoubtedly, either of the arsenical insecticides applied to their 
food-plants would destroy the young larvsa; but the best method of 
arresting the depredations of this insect, when it abounds to an annoy- 
ing extent, is to collect the cases by hand when they have attained a 
size to permit of their easy discovery, and crush or burn them. This is 
H very effectual method with this species, for as the female has not the 
power of flight, being without wings, and never leaves its case even for 
the deposit of its eggs, a tree which has once been completely de-cater- 
pillared (to translate a French word), can only become re-infested 
from contact of its branches with another infested tree, or from such 
a proximity to it that the intermediate space of ground could be 
traversed by caterpillars driven to migration for their food. The in- 
convenience of dragging their rough cases over the ground would pre- 
vent their travel to any great distance. 

An instance is recorded of two barrels of the cases of this insect 
having been gathered and destroyed at one time from some young trees 
in a public park in the city of St. Louis, Mo.* 



Tolype laricis (Fitch). 
The Larch Lappet. 
(Ord. Lepidoptera : Fam. Bombycid^.) 

FiofUMa laricU FrrcH : in Trans. N. T. St. Agricul. Soc. for 1855, xv, 1856, pp. 

494-501, pi. 2, figs. 5,6; Ist and 2d Rept. Ins. N. T., 1856, pp. 262-269, 

pi. 2. figs. 5,6. 
Oadropcicha laricii. Morris : Synop. Lep. North Amer.. 1862, p. 234 (description), 
Ooitrapaeha velieda (Stoll), var. minuta Qrote : in Proc. Ent. Soc. Phila., ii, 1863, 

p. 433. 
Tolype larieis. Packard: in Proc. Ent. Soc. Phila., iii, 1864, p. 387; Ins. Inj. 

Forest and Shade Trees, 1881, p. 254. 
Tolype UirieU. Orotb: in proc. Amer. Philosoph. Soc. for Nov. 1874, xiv.p. 262* 
Tolype larieii. Gilbert : in Papilio, ii, p. 25 (food-plant and date of collection). 

The commou name of the larch lappet-moth given to this species 
by its original describer, Dr. Fitch, was in consideration of the par- 

*Fir9i Hejtort on the Inucts of Miuouri^ 1869, p. 151. 
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ticular food-plant, upon which, up to that time, it had only been ob- 
served : it is, however, now known to occur upon the pine and hem- 
lock, and will doubtless be met with upon other of the evergreens. 
The designation of lappet is borrowed from English writers who have 
employed it for those caterpillars which are characterized by lappets or 
leg-like appendages, placed in line on their sides, from which many 
long hairs are given out, which nearly or entirely conceal the legs by 
forming a lateral fringe to tlie flattened body. 

Protective Mimicry. 

The generic name of Pla)i08a, meaning, in the Greek, a deceiver, 
which Dr. Fitch proposed for this species, referred to the deceptive 
appearance which it presents in both its caterpillar and moth stages, 
and which is a prominent characteristic of its associated lappet eater- 
pillars. Dr. Fitch has so ably and so faitlifuUy described this feature, 
that we transcribe what he has written : — 

''The modes by which nature has endowed many insects to enable 
them to elude the search of birds and other enemies are truly wonder- 
ful. Among the insects thus endowed, the lappet-moths and their 
caterpillars have often excited the admiration of the curious. The lat- 
ter, when in repose have the body flattened, somewhat like that of a 
leech, and on each side of each segment projects a little lappet or flat 
lobe* These lappets are pressed down upon the surface of the limb 
on which the worm is at rest. The sides of the body are also 
fringed with hairs which are similarly appressed to the limb. Thus 
all appearance of an abrupt elevation or an interstice to indicate 
the ends and sides of the worm is obliterated, and it resembles 
merely a slight swell of the natural bark, the deception being mado 
complete by the color, which is commonly identical in its hue with 
the bark. And when there are spots or marks upon the caterpillar, 
they imitate the glandular dots, scars, and other discoloration s which 
will be seen upon the bark around it. Even upon the closest scrutiny, 
the eye fails to detect any thing by which we can be assured this eleva- 
tion is not a tumor which has grown in the bark. * * ♦ * 
The cocoons which they construct upon the limbs are equally exact 
counterfeits of the bush. One of these upon a limb of the wild black 
cherry is now in the museum of the State Agricultunil Society. It is 
placed longitudinally in the slight angle formed exteriorly where one 
limb branches from another, and a piece of putty could not be more 
perfectly moulded into this angle and smoothed off so as to leave no 
inequality. The bark of the cherry is blackish with transverse whitish 
streaks, and this cocoon presents the same colors and of tints almost 
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the same, and what is most remarkable, it in one place shows a whitish 
streak continued from the bark upon the surface of the cocoon. And 
finally, in their perfect state, the moths imitate appearances which are 
common upon the particular trees on which they dwell ; those upon 
deciduous trees, in the colors and scalloped margins of their wings 
resembling u tuft of withered leaves ; those upon evergreens resemb- 
ling a scar where the turpentine has exuded and concreted into a 
whitish mass.'' 

The above statements are not too highly drawn. On the occasion 
of my rearing a colony of the caterpillars, noticed below, I called the at- 
tention of an entomological friend, who prided him- 
solf on the possession of naturally keen sight so trained 
by long experience in collecting, that few caterpillars 
could escape his eye, to four of these larvae upon 
a small twig before him. They were extended at 
length upon the side of the twig toward him ; they 
wore within reach of his extended finger ; but he was 
unable to discover them until their presence was re- 
vealed to him, by my touching them one after the 
other, and eliciting unmistakable evidence of life. 
Their cocoons which I have met with abroad, wonder- 
fully borrowed the hue of the bark where they rested, 
and simulated excrescences upon the twigs. One of 
Fio. 14.— Cocoon thom, more conspicuously placed than many, is shown 

of TOLTPB LARICI8, > n^ -, 4 

atUched to a twig, m i^lg. 14. 

The Species Xlsxially Eare. 

The insect is probably not rare in nature, but for the reason above 
given, it usually eludes observation. Tile caterpillars remain motion- 
less during the day upon the bark, which they only leave on the ap- 
proach of night for feeding on the leaves. The flight of the moths is 
almost confined to the male sex ; their colors are dingy and obscure ; 
they taike wing after night-fall, and wemay venture to assert that their 
flight extends but little beyond the " bee-line" in which they are un- 
erringly drawn to their mates. The species is a rarity in our collec- 
tions. Its history has never been writteu, and I am therefore glad, 
through the opportunity recently presented of observing its transforma- 
tions, to be able to contribute the account to the still small number of 
life-histories of our insects which we possess. Such contributions, 
however humble, are always appreciated by true naturalists, and they 
form the foundation of our best economic work. 

12 




90 PIRST ANNUAL REPORT OF THE STATE ENTOMOLOGIST. 



OvipoaitioiL of a Moth. 

A female of Tolype laricis was taken at Bath, near Albany, on Sep- 
tember Gth/ resting on the trunk of a pine. Near it, upon the bark 
and but slightly raised above its rough surface, was the flat cocoon from 
which the moth had apparently but lately emerged. Under the pre- 
sumption that its escape from the cocoon had occurred during the day, 
and that it had not therefore been visited by a mate, it was thought 
useless to attempt to procure eggs from it for rearing by confining it 
in a box, as is frequenily done by collectors with many of the 
HombycidcB, With a feeling of regret that the capture of so rare a 
species could not be made to contribute to the knowledge of its earlier 
and unknown stages, it was dropped in tlie cyanide (poison) bottle, 
preparatory to its pinning for the cabinet. 

After lying in the collecting bottle for several minutes it was taken 
out and pinned. The box containing it and the other collections of 
the afternoon {Catocala cara, C. concumbens, C, piatrix^ etc.), was set 
aside, from want of time for their preparation, until the following day. 
When the box was opened the laricis was found to have recovered from 
the effects of the cyanide, and to have commenced oviposition ; it had 
already deposited about twenty eggs in an irregular cluster. In the 
hope that the eggs may possibly have been fertilized, they were care- 
fully preserved. Oviposition was continued during the two following 
days, and on the third, the moth was found dead — her abdomen 
shrunken to aboat one- fourth of its original size, the terminal tuft of 
hairs entirely removed (they were distributed over the eggs), and with 
the anal aperture distended to so remarkable a size as to make the in- 
sect an interesting specimen for the cabinet. 

The Eggs. 

The eggs, about fifty in number, remamed in a cool room during 

the winter, and in early spring wore placed upon my table. 

fln They proved to have been fertilized, and I was so fortunate Us 

WEF to detect their first hatching. It occurred on the 5th day of 

F 15— ^P^*^» when two larvaB emerged. They hatched very unequally, 

ToLTPB and up to the 17th of April, thirty had appeared. The follow- 

eggs/*^" ing are the observed dates of the hatching of additional larva: 

On the 17th, four ; on the 22d,four; on the 24th, one; on the 25th, two ; 

on the 28th, three ; on the 29th, two ; on the 30th, one, and the last — 

forty-seven in all : thus egi^s deposited during three days (Sept, 7-9), 

were twenty-five days in giving out their larvae (April 5-30). 
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The eggs are a gloss; reJdish-browu, broadly oval, somewhat flattened 
upon their attached side, about 0.05 inch long, by 0.04 inch broad ; 
the surface, under a magnifying power of tifty diameters, shows irregu- 
lar hexagonal reticulations, of which thb elevated lines are divided by 
a fine impressed line. The shell is moderately thick. The larva euts 
an opening in one end of sufficient size for its escape, but in some iu- 
siaticcs a large portion of the shell is subsequently eaten. The eggs 
laid under my observation have been so covered with the anal hairs of 
the* moth as almost entirely to hide them from sight Fig. 15 repre- 
sents a cluster of them. 

The LarvsB in their First Stage. 

The larva, on emerging from the tgg, measures one-tenth of an inch 
in length, is of a dull green color, with a black dorsal line. The head, 

shown in Fig. IB, enlarged to six diameters, is brown, crossed 
V centrally by a white horizontal line, another shorter one be- 
pj^^g_neath parallel to it, just above the mouth-parts, and two nearly 
Head of perpendicular ones on the superior front of the head, obsoletely 
I »r of united below by a curved line. Rows of tubercles traverse the 
laVicis ^ody, from which long hairs proceed, of which those of the first 
>^**** segment are longer than the body, and those on the terminal 

segment are as long as the body. The legs are long, and pro- 
ject laterally — more conspicuously so when the caterpillar is walking. 
Twelve of the larvsB died during this stage before attaining their first 
molting. 'J'heir greatest length was one-fourth of an inch. This 
stage was of varying duration, extending from sixteen to thirty-three 
days. 

Second Larval Stage, 

The first molting commenced on April 21st, and terminated on the 
8th of May, extending over seventeen days — a considerable less range 
than that shown m the hatching of the eggs (17:25). The following is 
the record of the observed meltings : 
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33 larv8B. 
On emerging from its first molt, the larva measured 0.3 inch. The 
frontal lines of the head, before nearly perpendicular and parallel, now 
converge below, resembling the letter U ; the brown portions, under a 
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leas, show indistinct mottlings (see Fig. 17). The body tupers regn- 
hirly from the first to the last segment. The dorsal hue is 

ObrowUy with pale borders. On tlie summit of the third seg- 
ment is a fuscous patch, behind which, extending over the 
incisure, is a pale {mtch, convex in front and straight be- 
He^d of^ToT ^*^"^» bounded by the four tubercles of the fourth sogmenr, 
LTPK LARicis Qu thc scvcnth segment is a small pale patch. The sides 
stage. of the body are gray, with irregular linings. A subdorsal 

row of black tubercles bear several long black hairs, beneath which la 
a dull orange interrupted line. Thc tubercles of the substigmatal row 
bear numerous shorter white hairs. 

During their rests from feeding the larvsB resort to the stems, whei'e, 
with flattened body pressed to the surface and with head extended, 
they can scarcely be discovered. 

At the close of this stage, which ranged from seven to eighteen days, 
the larvaQ measured one-half an inch in length. 

Third Larval Stage, 

The second molting commenced seven days after the earliest of the 
first, and continued until May 0th, thus overlapping the first molt. 
The molts recorded (eight not observed) are as follows: 

April 28 1 larva. May 5 4 larvse. 
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25 larvflB. 



Immediately following this molting, the larva measures 0.55 inch. 

The frontal white lines of the head are moi^ convergent, approaching 

a V, and some confluent lateral lines are seen resembling a B (not well 

shown in the figure), the brown portions arc distinctly mot- 

atled, and numerous white hairs are given out from beneath 
the white transverse band (Fig. 18). The color and markings 
FiQ. 18.— of the body are nearly as in the preceding stage. The sub- 
Hettd of (]Qpg.j] tubercles are more prominent and are slate-colored 

T O L Y PB * 

LAH1CI8 in apically ; two or three long black hairs proceed from each in 
stage. a horizontal direction. The short gray lateral hairs are now 
so numerous, that they form a fringe to the body, which, as the larva 
rests on a leaf of the pine, curve downward and inward, so that some 
of the tips meet underneath. The subdorsal stripe is geminate, marked 
with orange opposite each tubercle. The tubercles of the third seg- 
ment are more prominent than the others. 
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Fourth Larval Stage. 

The third molting^ as in the second, commenced seven days after 
the earliest of the preceding molt, on May 5th, when hut ahoat two* 
thirds of the larvae hud undergone their second chango. Of the dura- 
tion of this molt, or of the dates of molting, no record was kept. 

The larvae show the following dorsal markings. Kcstingon segments 
3 and 4, a suhleniicular yellow spot, bordered with velvety black, and 
bisected by a narrow brown mesial line; on segment 7, a yellow spot of 
which the anterior portion is split by a wedge-shaped brown projection 
— its greatest breadth between the tubercles, extending on segment 8 
and terminating in a point between the tubercles of this segment. In 
some examples, a somewhat similar shaped spot of paler yellow is seen 
on segment 9, extending a little on segment 10. The yellow lateral 
markings which in the former stage formed an interrupted line below 
the tubercles are reduced to a series of indistinct ochreous spots at tho 
base of each tubercle. The cylindrical tubercles on segment 3 are 
quite projecting and rounded at the tip ; tho subdorsal tubercles pre- 
sent the following ratio of size in the order of their occurrence : 1, 2, 
7, 9, 6, 10, 5, 4, 12, 11, 8, 3 (that on segment 1 being tho largest, and 
oa segment 9 the smallest). The subjoint of segment 12 has two ele- 
vated black points. Tho barbed gray hairs composing tho fringe havo 
some barbless ones mingled with them. The legs are luteous, marked 
with black exteriorly, and are nearly hidden by the overlapping fringe. 
Beneath, on segment 2, are three small mesial spots ; on segment 
S are two spots ; on the following segments, an obscure larger one 
niesiaily on each ring ; the body ventrally is marked with crinkled 
lines. 

Previous to the fourth molting, the larvae measure 1.2 inch. Tho 
8th tubercle in the subdorsal row is conical; tho 11th has 
a broad base, extending anteriorly to tho incisure. Upon 
the first five segments the barbed hairs of the fringe are 
more numerous. 

'J'his stage, as was ascertained later, was the last larval 

sta^je of a portion of the brood ; a part entered upon a 

Fio. 19.-Head fifth Stage. The head of these, taken from cast head- 

♦ns, fcmaiet^D coses at their fourth molting (enlarged to six diameters 

fourth stage, ^g ^^g preceding ones), is represented in Fig. 19. 

Mature Larva. 
The largest attained a length of nearly one inch and a half. The 
color is a dull brown, resembling that of the bark of the pine twig. 
The head is covered with black hairs superiorly, and with gmy hairs 
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anteriorly. When extended, llic frontof segment I is pale grocn, and 
tliii incisure of Bi'gmenta 2-3 jg shining black. The three dorsul epots 
are pale greenish -yellow ; the central spot, ou EPgmoiit 7, has aflettr- 
de-lis form ; the folhiwing one, on segment 9, ia small and geminate ; 
and on segment 11, in a namber of llie liirvse. is a fourth spot, usually 
aniallor than the preceding. Of the tubercles, arranged in subdorsal 
rows, those on segment 8 arc the largest, exceeding tn height and 
diameter of base those on segment 2, and arc directed Fomewhut back- 
ward. A lena shows short haira over the body, and on the Rumniit of 
tlie tubercles are larger ones, curving inward; tho body is lined with 
s'lort, black streaks. From the tips of the lapiiets long, black hairs 
of an unequal length are given out, while their margins and interven- 
ing portions of the body bear numerous shorter gray hairs, many of 
which are barbed ; these form a fringe dlrt-cted downward when the 
hirva is resting on a amidl branch, wholly couceaiiug the legs and 
nearly liidiug the long prolegs. In addition to these lappets (a sub- 
stigmatal row), there is a single one of a little larger size ou the first 
Bi'gmeut, in front of the Ilrst spiracle, tho h:iirs of which project along 
t'.io side of tiic head. AH tho lappets are margined with a black Jine 
.which ia more distinct upon tho anterior one: the first three point for- 
ward, the others backward. The htrva has tho power of elevating or 
depressing one or more of the lupjiets at pleasure: when in motion, 
tliey are borne horizontally; at other times, all but the thoracic ones 
are depressed. Tiio prolegs are obscure greenish. Tlie ventral re- 
gion is of the same color, with a lenticular blackish b^hjC on the Qrst 
llvo segments. 

The Cocoon. 
The first cocoon wasapnn on the I7th of May, forty-three days after 
the earliest hatching of tlie I irvie. Witliin two days, seven cocoons were 
made; in all, thirty-tliree were obtained. Fur 
the reason that the twigs upon wlitcb tiie 
larv.'c had been fed were of a small size and 
witliont the brandies at fie giving olf of 
which tho cocoons are u^^uaily plauvd, nearly 
all were ppun upon the flat wides of the fi-ed- 
ing cage, where they presenU'd the itppiur- 
anoe shown in Fig. 2i) : none were placed in 
the angles or corners. Their ground-work 
usually extended at some distance beyond the 
cocoon proper, for while its avenisie length 
was less than one inch, that oE the ground- 
work often- excwdi-d one inch and a half, 
The cocoon is of a palo gniy coior, elongate 
oval, quite flattened beneath, its elevation 
being but about one-balf its breadth, rough- 
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ened externally, smooth interiorly, moderately firm and thick but 
diaphanous, composed of two layers of silk, which are usually more 
closely united than represented in Fij^. 21, which shows the under 
surface with the thin lower layer forming the grouod-work remoTed, 
disclosing the pupa-case from which the moth has emerged through 
the ruptnred upper part of the cocoon. 

The Pupa. 
The pupa is dark-brown, nbout 0.60 inch long, from 0.37 to 0.30 
inch broad across the wing-cases, and onlyabont 0.18 
inch thick, being much flattened beneath. The in- 
oisures are deep and the segments well ronnded, and 
ooDtinuing broad in the female, as shown in the 
figure, until their abrupt torminatton. The anal 
segment is tipped upon its upper side with two mi- 
nute sharp teeth or bj a bifid tubercle having a small 
granulation (shown under a lens) on each side. The 
male pupa is readily recognizable hyita narrower ter- 
minal segments, and the well-deflneil antenute cases 
showing at the point of the antennal twist a sensible 
contraction, and aboveit abroad lobc-liko expansion, 
outwardly beyond the regular curve of this portion of 
the pupa. The features of thefemale pnpaareessen- 
:iallj shown in the pupa-case, represented within iU cocoon, in Fig. 21. 




coon, H«D (rom b< 
Death, wilh \ow, 
(iirface remored. 



Pnpatioa, 
The pupation was quite brief — only twelve days, if three days be 
allowed for the change within the cocoon of the larva to the pupa. 
The Srst moth emerged June 1. The following is the I'ecord of dates 
of emergence of the thirty-three examples obtained : it is of interest 
in not showing the priority in the time of the male, which is found 
in many lepidoptera, bnt a singular alternation between the sexes of 
the first half of the brood: — 



June 1 . . 



1 
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6 9 

June 14 2 1 

'^ 15 V 1 

** 16 2 

'' 17 1 

'* 18 1 

*' 19 1 

" 20 1 1 

Total 16 18 

The Moth. 
Dr. Fitch has given an excellent detailed description of the moth, 
which, in consideration of the small edition of the Report published 
and its scarcity at the present time, we herewith present : — 

"The MALES [represented in Fig. 22] measure 0.60 inch in length 
to the tip of the abdomen and of the wings, and one inch across the 
latter when they are spread. The head is densely clothed with white 

hairs in front and with blackish ones upon each 
side aronnd the eyes. The feelers are minute and 
are wholly enveloped and concealed by fine long 
h]iirs, their ends forming a slight projection, like 
the point of a camel's hair pencil. These hairs 
are blackish on their outer sides and ash-gray 
within. The antennsa are short, about a thim of 
Lareh'uppetm''o'h- the length of the body and are abruptly bent near 
ToLTPB LARICI8. their middlc,* or with the ends straight m both 

directions from their crook near their middle, when thoy present the 
shape of an inverted V. They are furnished with two rows of coarse 
branches, which are long from the base to the crook, where they are 
abruptly shortened to half their previous length, and continue thence 
to gradually diminish in length to their tips. Each branch has a row 
of very fine hairs along one side resembling eye-lashes. The month 
has only the minute rudiments of a spiral tongue, and this not coiled 
as we see it in moths generally. The thorax is clothed with long 
hairs of a dark gray color, those at its anterior end white, and on fts 
posterior part is an oblong crest of glossy scales, slender and hair-like, 
with their ends dilated into an oval, flattened knob, in shape resem- 
blmg a spoon, of an auburn-brown color, arranged like the hairs ot a 
moustache, and jutting up from the surrounding prostrate hairs, form- 
ing a large tuft or protuberant oblong spot, broadest posteriorly and nar- 
rowing to its anterior end. The abdomen tapers slightly from its base 
to the tip, and is clothed with blackish hairs above, whitish ones be- 
neath, its apex having a dense tuft of long, pure white ones. The wings 
are quite small for such a thick-bodied, heavy moth. They are semi- 
transparent, being thinly covered with brown Fcales which arecommonly 
denuded, the wings then appearing perfectly transparent, like glass. 
Their veins are robust and white, with darker, irregular bands. The 
hind margins of both pairs of wings are entire and not in the least 

*This feature is not shown in the figure. 
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toothed or scalloped. When at rest they are pressed i^aiust the sides 
of the abdomen, in the form of a steep roof, the outer edjjeaof the hind 
wing4 protruding more or less from under the outer edge of the fore 
ones. The legs [which are stretched forward at rest] aro heavily 
clothed exteriorly with tufts of long, snowy-white hairs, the forward 
shunks haviug a tuft of blackish oni'S on their ineides at their base. 
The female, shown in Fig. 'i'3, n quite unlike tlio male, being much 
larger and differently colored. It haa a pe- 
culiarly delicate or mellow appearance, from 
the soRuess of its colors and tbe thinness and 
translucency of its wings. The latter, when 
extended, measure an inch and a half or 
sliKbtly less. Their hind edge is occupied by 
a slender white band or line. Forward of this 
IS a narrow, pale, dusky band which is - 
lie ot the abrnptly widened near its middle to double 
Uroh Uppat-moth. jtg usuiu breadth, this widened part occupying 

two of the interstices between the veins. This band is margined on 
ita anterior side by a white Hue, by which it is separated fi-om a much 
broader and more dusky band, which is waved iu its middle in con- 
formity with the dilation in the narrow band behind it. Forward of 
this the wings are milk-white, crossed by four very faint, equi-distant, 
wavy hands of the same delicate, pale, dusky hue with those behind, 
these bands being often obsolete on the middle of the wing and dis- 
tinct at their ends only. The veins are prominent and white, form- 
ing slender lines of this color crossing all the bands. Tbe hind wings 
are of the same soft, dusky tint as the bands on the fore-wings, but 
more pale; on tbeir hind margin ia a white line or sli'udeF band. The 
hind edge of both pairs of wings is perfectly entire as in the male, and 
their fringe is pale dusky on the fore-wings, crossed with white 
lines at the tips of the veins. The body is clothed with inenmbent 
milk-white hairs, the tip of the abdomen having a pale brown tuft, and 
tbecreat on the base of^the thorax appears like alarge, elevated, black- 
ish spot. The antenuEe in this sex are veir slightly crooked in tbeir 
middles, and their branches, though equally thick with those of the 
males, are much shorter, being about four times as long as the diame- 
ter of their stalk. These branches are longest in the middle, and are 
gradaally shorter from thence, both toward the base and the tips." 

Sexual Difference in the Larval Xolting^ 
It has been my habit to preserve all the head-cases cast off at the 
Krentl moltings of the lepidopterous larvse reared by me from the egg, 
to serve as a tangible record of the number of molts undergone, and 
for the further reason that they nsnally present interesting specific 
features which render them valuable for illustration, and for preserva. 
tion in a biological collection. In collecting the head-cases of the aboie 
brood of T. lands, I was at a loss to account for the great deficiency 
iu nomber of those of the fonrtb molt. There vrere fifteen leas than 
iu the preceding molt When the moths had all emerged — equal in 
13 
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number to the number of the cocoons — it was found that there 
were fifteen males and eighteen females. The mystery of the deficient 
head -cases was solved. The fifteen male larvaB had spun up in their 
cocoons after three molts, and the females had undergone an addi- 
tional molt before maturing and forming their cocoons. 

That a female moth may undergo one molting more than the male 
had been before noticed. Prof. Riley records it as the rule in the de- 
velopment of Orgyia leucosHgma, the white-spotted tussock moth, 
which deposits the white froth-coated egg-masses upon the trunk's of 
the elm and horse chestnut trees, which its caterpillars injure so seri- 
ously and often defoliate in Albany and other of our cities. Of this 
species he states* that the male caterpillars spin up in cocoons about 
six days before the females, which continue their growth until they at- 
tain about twice the size of the males. 

An additional molting of the female Orgyia antiqua Linn., in Eng- 
land, has recently been recorded {Ent Month, Mag.^ xix, p. 210). 

Observations made by me during the last summer render it almost 
certain that this same sexual difference in the meltings exists also in 
Callosamia Promethea (Drury). The cocoons which I have in my 
possession, obtained from a brood of larvae raised last summer, will per- 
mit of a positive determination on this interesting point. 

Annual Broodfl. 

There are two annual broods of this species. The hibernating eggs 
produce moths in June and July, which at once deposit eggs to 
give the second brood of moths in the month of September. I have 
captured them, at rest upon trees, at different times between the Ist 
and 6th of September. Eggs of the first brood, obtained during the 
first week in July, showed some black spots on the 9th, depressed sides 
on the 12th, and changed to a pearly- white color a day before their 
hatching on the 19th. 

Distribution. 
It does not appear to be a widely distributed species. It is known 
to me only from New York and the New England States. It seems to 
be much more rare and limited than its longer known congeneric 
species, Plaiwaa velleda Stoll, which is occasionally met with upon 
apple, elm, and a few other trees, throughout the Eastern and Middle 
States, extending into Georgia (Smith-Abbot), Kansas (Snow), and 
Illinois (French). 

Kemediea 

The rarity of this insect renders it unnecessary to indicate means 
for its destruction. It probably will never appear as a pest, unless a 

*Fir9t JiepoH on the InteeU of Miuouri, 1869, p. 145. 
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colony should take possession of asmall evergreen prized as an ornament. 
lu this events its presence would be shown by the closely eaten leaves, 
when the larvae should be sought for resting upon the trunk during 
their repose by day, and if discovered (which is extremely doubtful, for 
reasons previously shown), if they could be induced to release their 
hold to the bark, they might be boxed and sent to some entomologist, 
who would gladly undertake to arrest all further injury from them 
or their descendants for all future time. 



Nephe lodes violans Gnenee* 

Larva : The bronze-colored cut-worm. 

Moth : The Violet Nephelodes. 
(Ord. Lepidopteba : Fam. Noctuid^.) 

Guen^e: Sp. Gen. Lep, v. — Noct., i, 1852, p. 130, no. 204 (original description). 
LiNTNKB : in 23d Rept. N.Y. St. Cab. N. H., 1872, p. 194; in 26th Kept. N. Y. St. 

Mus. N. H., 1874, p. 180; Ent. Contrib., iv,1878, pp. 34, 46. 49, 119 (dates 

of collections, etc.); inTtli Rept. Adiron. Sorv. St. of N. Y.. 1880, p. 886; in 

St. Lawr. Repub., June 8,1881; in Country Gent, June 9, 1881, xlvi, p. 375; 

in Albany Eve. Journ., July 1, 1881. 
Snow : in Trans. Eans. Acad. Sci., iv, 18 f5, p. 45 (common in Kansas). 
Norman : in Canad. Entomol., viii, 1876, p. 69 (moth common in Ont.) ; Id. vii, 

1875, p. 6. 
Thaxtkb : in Psyche, ii, 1877, p. 36 (occurrence in Mass.). 
French: in Prairie Farmer, April 6, 1878; in Thomas' 7th Rept. Ins. 111., 1878, 

pp. 99, 220 (description of larva and moth and habits); in Canad. Entomol.. 

X, 1878, p. 61 (description of larva and pupa). 
Forbes : in Amer. Entomol., iii, 1880, p. 231 (larva from blue bird). 
Riley: in Amer. Nat., xv, 1881, pp. 575-577 (larval habits and description); in 

Amer. Entomol., iii, 1880, p. 205 (habits, etc.). 
OsBORN : in Iowa Homestead, June 17, 1881 (diseased larvae). 

The caterpillar of this species was associated with that of Orambus 
vulgivagellus in its attacks upon the pastures of St. Lawrence county, 
N. Y. (noticed in the following pages), and probably, in other of the 
adjoining counties. The association, however, was rather one of time 
than in depredations, for, from the habit of the caterpillar of conceal- 
ing itself by day under some object lying upon the ground, and com- 
in|( out at night for feeding, it is not at all probable that its injuries 
would extend to any distance from its hiding place or embrace the 
entire area of a pasture or meadow, as did those of the Crambus larva. 
Its favorite hiding places seem to be pieces of wood, such as fence-rails, 
and the excremeuta of cows. In proportion as these abounded in grass- 
land, in a like proportion might its depredations be distributed. 
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number to the number of the cocoons — it was found tij. 
were fifteen males and eighteen females. The mystery of the 
head -cases was solved. The fifteen male larvae had spun u^ 
cocooDs after three molts^ and the females had undergone 
tional molt before maturing and forming their cocoons. 

That a female moth may undergo one molting more th:r 
had been before noticed. Prof. Riley records it as the rult 
velopment of Orgyia leucosHgma, the white-spotted tus 
which deposits the white froth-coated egg-masses upon tl 
the elm and horse chestnut trees, which its caterpillars i > 
ously and often defoliate in Albany and other of our citi 
species he states* that the male caterpillars spin up in ( 
six days before the females, which continue their growth • 
tain about twice the size of the males. 

An additional molting of the female Orgyia antiqua i 
land, has recently been recorded {Ent. Month. Mag,, 

Observations made by me during the last summer r 
certain that this same sexual difference in the molting 
Callosamia Promethea (Drury). The cocoons whicl; 
possession, obtained from a brood of larvsB raised lasts* 
mit of a positive determination on this interesting poi 

Annual Broods. 

There are two annual broods of this species. The 
produce moths in June and July, which at once 
give the second brood of moths in the month of S( 
captured them, at rest upon trees, at different timt 
and 6th of September. Eggs of the first brood, ob 
first week in July, showed some black spots on the ' 
on the 12th, and changed to a pearly- white color . 
hatching on the 19th. 

Distribution. 
It does not appear to be a widely distributed r^ 
to me only from New York and the New Englan. 
be much more rare and limited than its Ion- 
species, Planoaa velleda Stoll, which is occasioY 
apple, elm, and a few other trees, throughout tl 
States, extending into Oeorgia (Smith-Abboi 
Illinois (French). 

The rarity of this insect 
for its destruction. It 
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insafficieDt for theniy and two days later the larger number were found 
dead. 

Some of the larvae were sent by me to Prof. Biley, at Washington. 
They were at once identified by him as a species with which he had 
been familiar in Missouri, and from which he had bred the moth 
known as Nephslodes violans Gueu. He had found it extremely diffi- 
cult to rear in confinement, and only after repeated failures was he success- 
ful in carrying the caterpillars through to their perfect stage. In a 
recent reference to the caterpillar, as having been found in the stomach 
of a blue-bird shot in Normal, 111., he had characterized it as '^ the 
bronzed cut-worm." 

Description of the Larva. 

Prof. Biley, in compliance with my request for such of his MS. 
notes as he might spare me for publication, has kindly sent me the 
following description of the early stages of the caterpillar : 

" The larva in \is first stage is bright green with the head pale gamboge-yellow, 
the cervical shield of the same color, and the three narrow dorsal pale lines and 
broader stigmatal pale stripe almost white, and not showing on the plates. The 
intermediate faint line between the subdorsal and stigmatal stripes is obsolete, 
and the sp&ce between all the lines is more nearly equal than in the last stage, 
the stigmatal stripe extending above the stigmata where later it becomes parely 
substigmatal. In the se-cond stage there is little change, but in the third the 
lines show through the plates which become darker. The piliferous spots 
which subsequently become subobsolete are in the earlier stages dark and more 
conspicuous and normal, and the front prologs are never atrophied." 

The following description of the young larva, giving mainly colons 
tional features not contained in the above, and also of the mature 
form, is published by Prof. Riley in vol. xv of the American Natu- 
ralist ^ pp. 576-7. 

" The young larva is green but early shows the pale stripes. When about one- 
third grown the general hue is olive-green with the cervical and anal plates but 
little darker. The head is pale greenish, faintly freckled, and with a few dark 
hairs ; the sutures pale, the mandibles tinged with blood-red, and brown at ex- 
tremities, and the ocelli distinct on a pale ground, the second and third from 
below, black, the others light. The (hree dorsal stripes and the narrower supra- 
stigmal line are very pale greenish-yellow, the broader substigmatal stripe of a 
clearer cream-yellow with a faint carneous tint. 

'* Mature larva : — Larger specimens fully 1.9 inch long, largest in the middle 
of the body and tapering slightly each way, especially toward anas. Color, 
brownish-bronze, the surface faintly corrugulate but polished, the piliferous 
spots obsolete. A darker, highly polished cervical shield and anal plate. A 
medio-dorsal and subdorsal stripe of a buff, or dull flesh-color, each stripe of 
about equal diameter (nearly 0.04 inch on middle joints), forming narrower, paler 
lines on the plates and nearly converging on the anal plate ; a similar but some- 
what broader substigmatal stripe which is wavy below : between subdorsal and 
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atigmatal stripes a faintly indicated pale line dividing the space nearly equally. 
Venter nearly of same buff color, with a tinge of green. Head perpendicular, 
immaculate, paler than body, ruguloae, sub-polished, faintly translucent, pale 
dingy-olive, the jaws, and sometimes the mouth-parts, darker. Legs and prolegs 
of same pale olive color, the latter with a black band at outer base. Stigmata 
black. 

" One of the most marked Noctaid larvao, at once distinguished from all others 
known to me when full-grown by the pale immaculate head (recalling copal) and 
the polished, bronzy or umber color of body. The upper stripes are often obso- 
lete or sub-obsolete in the middle of body, but are persistent on the plates. The 
bronzy color in paler specimens is due to brown and yellow mottlings, and in 
dark specimens becomes nearly black ; while the spots are generally minutely 
mottled with cameous. 

" Pupa: — Normal dark brown, the tip with two horizontal, almost parallel, 
spines. " 

Hotes of the Oocnrrenoe of the Larvse. 

The following larval observations, made by Prof. Riley, in Missouri 
(except the last two), have also been placed in my hands for use m this 
notice of the species : 

April 24, 1871. Found under rock, apparently feeding on clover. 
Tolerably common around Kirkwood and along the Iron Mountain 
Railroad, nearly full grown. Curls sidewise. 

April 25. It feeds on grasses, clover, Polygonum aviculare, and ap- 
pears to take most of the succulent plants. 

May 5. Found the same rather common at Columbia, Mo., on sod, 
under plank and under shelter, in different sizes. Occurs with qaan- 
tities of its pale bright green frass. On the 8th, others were found at 
Kirkwood. 

May 19. One nearly full-grown was discovered high up on a stalk 
of blue grass, feeding in the hot sun (exceptional). 

May 28. Of nineteen specimens phiced in a vivarium and others 
under a sieve out of doors in a meadow, several proved to have been 
parasitized ; one had nineteen Tachina eggs upon it ; another gave 
forth Microgaster larvsB which had spun their white cocoons in a sur- 
face cavity in the ground made by the larva, and still another gave an 
Ophion cocoon. The healthy ones have all entered the ground but are 
still m the larval state. 

June 22. The larvae are still unchanged. 

Sept. 3. Sieved the ground and found all changed to the pupsB. 
Two days later the first moth emerged, and others issued subsequently. 

May 1, 1873, The season backward (apple blossoms jast out). Found 
the larvsB of different sizes, — 'some quite young and others full-grown. 

April 26, 1876. The larvsB are quite common on St. Louis Fair 
grounds. 
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Jane 29, 1880. One larva from the stomach of a blue-bird {Sialia 
sialis), received from Professor S. A. Forbes, of Normal, 111. 

April 30, 1881. The larvad not uncommon in ground at base of rocks 
on High Island, near Washington, D. G. 

Published Obsenrations upon the Laryss. 

Very little has been published of the habits of the larva. Prof. Eilej, 
in vol. iii of the American Entomologist (p. 215), in noting his iden- 
tification of it in the stomach of a blue-bird, states : — 

"We have been familiar with it for many years, having reared it m 
1871, after many previous futile efforts. It is quite common in Northern 
Illinois and Missouri in early sprmg, when it may be found in blue- 
grass sod, generally concealed under some stone or board during the 
day, though we have occasionally found it feeding on grass stalks in 
the hot sun dunng the day time. The larva is found full-grown as 
soon as spnng opens, so that it undoubtedly passes the winter, like so 
many other cut-worms, in the larva state and of different sizes. The 
insect is quite common and wide-spread, for we have found that the 
larva had been common in 1871 around Ithaca, N. Y., on blue-grass 
and under clover." 

The larva was first described by Prof. French, Assistant State Ento- 
mologist of Illinois, in the Canadian Entomologist, vol. x, April, 1878, 
from examples found by him during the last of April and through the 
month of May, in grassy places in Washington county. 111. These 
changed underground, early in June, to dark brown pupae, from which 
the perfect insects were obtained about the middle of September. 

While in confinement they fed freely upon corn, grass and Poly- 
gonum aviculare, which they ate without seeming to prefer one more 
than another. 

In Dr. Thomas' 1th Annual Report on the Imects of HhnoiSy Prof. 
French Includes the species in an account there given of several corn 
depredators, stating! '^ As corn forms one of the food-plants of the 
caterpillar, it may be placed here among com insects, though the ex- 
tent to which it may injure com is unknown; for I fail to find any 
record of the insect, except in its moth state.'' He found it to possess, 
when fed in confinement, the same habits as those of the larvae of 
Agrotis and allied genera, and therefore suggests the name of ** the 
smooth cut-worm " for it The first specimens were found April 28th, 
concealed in the grass, at which time it was almost an inch long and 
of nearly a black color. During the month of May, others and larger 
and of a lighter color were found, the features of wnich are described, 
and some observations upon their habits in confinement given. He 
adds in concluding : '* Should they multiply so as to be destructive to 
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com and grass, burning our meadows and fields late in the spnng 
would doubtless destroy them." 

In the same report, p. 220, Prof. French also devotes a page to the 
species, giving description of the larva and of the moth. — He adds : 
'' I have no evidence that this insect ever becomes sufficiently numer- 
ous to be injurious, but as it seems to be a general feeder upon some 
plants that are beneficial to man, and as it is spread over a wide range 
of country, it may do so. In that case, we may judge from its cut- 
worm habits that the remedies that serve to keep them in check will 
also answer for this." 

Prof. Osbom, of the Iowa State Agricultural College, has given an 
interesting account of a diseased condition of the larvae, which came 
under his observation. He states {loc. cit.) : — 

'^ Nephelodes violans has been quite numerous in localities around the 
college, though its damage has not been very perceptible. It is at- 
tacked by some epidemic disease, which causes the death of large 
numbers of them. The diseased worms will be found clinging to the 
grass as high up on the stems as they can reach, their bodies swelled 
to an unnatural size, and in the later stages exceedingly soft and ready 
to fall to pieces. If undisturbed, and the weather dry, they finally 
shrink away and only the dried skin and a mass of blackish matter 
within it, remains. If examined at any time after they begin to show 
the symptoms of disease, their blood will be found full of minute liv- 
ing organisms (Bacterid), which seem to increase in numbers as the 
disease progresses. They are also found even more abundantly in the 
fluid taken from the alimentary canal. We here meet with the great 
question which is so perplexing to the medical profession, whether the 
microscopic animals are the cause of the disease, or an attendant or 
consequent of it. * * * * We have the fact, and a 
gratifying one, that some disease destroys great numbers of this insect, 
xi^hich otherwise might cause great destruction to various important 
crops." 

In a paper recently published by Professor Forbes, State Entomolo- 
gist of Illinois, upon the Regulative Action of Birds ujjon Insect Os- 
dllattonsy he records the larva of N, violans as constituting a portion 
of the food of robins {Turdus migratorius)^ catbirds (Mimus Carolin- 
ensis), and red-winged blackbirds (Agelceus Phceniceus), shot in an or- 
chard in Tazewell county, 111., during the latter part of the month of 
May, for examination of the contents of their stomachs. {Bull, No, G, 
HL State Lab, of Nat. Hist, 1882.) 

14 
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The Moth. 

The moth is represented in Fig. 25. It is a stout, robust form, and 

rather above the average size of the Noc- 
tuidcB. In spread of wings it usually meas- 
ures between one inch and a half and two 
inches. The general color of the front 
wings is brown, with a violet reflection. The 
two transverse bauds, inclosins: a darker 

FlO. 25. — NEPUKLUUB8 YIOLANS - , , j i xi i* 

Guen6e. Natural size. space ot brown traversed by the median 

band and having in its upper portion in paler color the two ordinary 
spots, and the subterminal line, are indistinctly visible. All the mark- 
ings are obscure. The hind wings are brownish, paler at the base. 
More carefully noticed, the moth presents the following features : — 

The expanse of wings of the male is 1.65 inch ; of the female 2 
inches. The primaries are broad and stout, triangular, rather squarely 
out at the apex, with the spots and lines indistinct. The two transverse 
lines are visible, of which the anterior (nearest the base) is undulated 
and arcuated, and the posterior one is rounded over the end of the 
cell ; between the two is a median shade, rather indistinct. The sub- 
terminal line is sinuous, angulated on each nervulc, and sometimes 
forming a W on the upper nervules of the median vein as in Hadena. 
The color of the wings is brown {chocolat-au-lait)^ suffused with violet, 
with the space between the transverse lines (except upon the costal 
and internal margins) deeper brown, especially behind the reniform 
spot, which is of the usual kidney-shape ; the orbicular spot is round; 
they are both illy defined, are concolorous with the subterminal space, 
and are often lost superiorily in the pale costal margin. The fringe is 
of the same color as the wing. 

The secondaries are obscure gray-blackish in both sexes, of rather 
uniform shade, but a little paler at the base. The fringe in some fresh 
examples is reddish- violet. Their underside is of the latter shade with 
a median line and a lunule in the cell. 

The abdomen is long, stout, carinated, tufted, and robust ; quite 
large in the female, in which it is cylindrical, and terminates in an ob- 
tuse point. The thorax is square, stout, hairy, the breast is quite 
hairy. Legs, with the femora quite hairy, and the tibiae stout, not 
spined, scaly rather than hairy. The antennsB are stout, demi-pecti- 
nated, i\ e. furnished with pubescent teeth, and terminating in a stiff 
hair in the male ; slender, filiform (with isolated hairs) in the female. 
Palpi obliquely ascending, the second joint thick, bristling-hairy, the 
third slender, short but distinct, directed forward. Proboscis short 

The above description is mainly drawn from the specific characters 
given by Ouen6e, combined with those characterizing the genus, which 
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embraces but two other species, viz. : li. minians, occurring with N, 
vwlanSy and N. rubeolans, doubtfully from New Holland. ^ 

The moth is not numbered among the common species. Ordinarily, 
so far as my observation extends, it is rather rare, but in the year 
1876 it was somewhat abundant in the vicinity of Albany, and Mr. W. 
W. Hill captured, at Bath-on-the-Hudson, forty examples between Au- 
gust 30th and September 15th, where it had not occurred during several 
preceding years. Mr. George Norman records it as "common at light 
and sugar," in his Captures of Noctuidm at St. Catharines, Ontario, 
in 1874. In his paper on Captures of NoctuidcB near Orillia, in 
the Province of Ontario, Canada, he represents it as very frequent at 
light, rest, and sugar;" the locality is near Lake Simcoe,in lat.4r4i^°. 
Mr. Hill, in his Adirondack collections during the years 1875-1878, 
captured but five examples (all males), occurring between Aug. 3d 
and Aug. 22d : in some of these years collections were not made dur- 
ing September when the species may have been more numerous. The 
earliest date at which I have taken the species is Aug. 2d — the latest, 
Sept. 11th. I had never found it otherwise than rare until the year 
1877, when it was not at all uncommon among the very large collec- 
tions made, by sugaring, at Center, N. Y. 

An interesting fact in regard to this moth is the worn condition in 
which it always presents itself to our notice. I have never seen a per- 
fect specimen — all have been rubbed more or less over portions of 
their wings, their fringes broken, and colors dulled. Not having 
reared the species from the larva, all have been flown examples, but, 
without doubt, some had been but a short time from the pupa. Of 
many other species, I have captured abroad and at sugar, hundreds of 
examples in such condition that the most critical collector would not 
hesitate to call them perfect. The uniformly worn condition of N. 
vxolans has often been remarked upon, but no satisfactory explanation 
has been given for it. Mr. Norman, in his list of one hundred and 
seventy-four species of Noctuids occurring at Orillia, says of this, 
as of no other species, "always in bad condition." Mr. Thaxter, 
in an extended list of species, also singles it out for the comment, '' al- 
most always in poor condition." 

Ouen6e, in describing this species, suggests that it may possibly be 
but a local variety of the species which he describes at the same time 
under the name of Nephelodes minians. The two have been regarded 
as identical by some of our writers and they are catalogued as iV. 
mifitaw^, and var. violans in the new check-list of Mr. Grote, but from 
the difterences shown by examples in my cabinet and in those of Mr. 
Meske and Mr. Hill, in Albany, where they are arranged as distinct 
species, I shall regard them, for the present, at least, as distinct. In 
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JV. minians, the darker space between the transverse lines is of a dull 
red color; the anterior transverse line is less carved and the front 
wings are broader and less produced apically than in N. violans. 

Distribntion of the Speoiea. 

The species appears to have a wide distribution over the United 
States. At present we know it from Massachusetts, Michigan, Wis- 
consin, Illinois, Missouri, Kansas, and some other of the Southern States. 
It probably occurs in Washington Territory, as N. minians is reported 
as having been taken there. In Ontario, the moth has occurred more 
frequently than in the United States. 

Its Hatnral History. 

The moth may be seen abroad as early as the first of August, in fa- 
vorable seasons, and it contiuues until the latter part of September. 
According to Prof. Riley, it not infrequently hibernates as a moth in 
the Southern States, where it has been observed at different times dur- 
ing the winter months. We have no knowledge of its eggs. They are 
probably deposited upon the grass near some object which may perve 
as a hiding-place for the young larvas. The time of their deposit is 
unknown, but from the facts given (see p. 103) of nearly full-gi-owu 
larvse having been seen as early as April 24th (in Missouri), and full 
grown ones ou May 1st, we may safely infer that oviposition takes 
place soon after the appearance of the moth m August or September, 
and that the young larvae, after eating sparingly, and having under- 
gone at least two molts, retire to their hiding places wherein to pass 
the winter. Those that survive this perilous period of their existence 

perhaps a small proportion of the original number — resume their 

feeding as soon as the grass starts in the spring. 

The habits of this caterpillar place it in that destructive class 
known as *' Cut-worms," of which so much has been written, and which 
are justly a terror to agriculturists from the secrecy of their depre- 
dations and extreme difficulty of arresting them. The name of cut- 
worms was originally given to those species which were addicted to 
cutting off the stalk of young cabbages, turnips and other plants just 
at or beneath the surface of the ground. As now extended, it em- 
braces those numerous species which conceal themselves during the 
day either beneath some object lying on the ground, or buried just 
below the surface, and come abroad at night to feed upon garden 
vegetables and other low plants. Some of the species, not confining 
themselves to low vegetation, climb trees, grape-vines, etc., to feed 
upon the buds and tender leaves. Instead of the omniverous and 
ubiquitous cut-tvortn of early writers, upon which was charged vastly 
more than any one insect should be called upon to bear, we have now 
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perhaps three huDdred species, each needing special iavestigatioD, 
and many showing habits difEering so greatly* from one another, that 
very different methods of treatment are required for their destruction, 
or for the prevention of their injuries. 

In my own experience with the laryaB of JV. violans, they developed 
no cut-worm habits, as they were fed in darkness under cover with 
out grass furnished them. Prof. French observed them in an open 
rearing box and found them to display the same habits with the larvsa 
of the genus Agrotis, feeding mostly at night and keeping con- 
cealed during the day, either in the ground or under the loose material 
upon it. They were sluggish in their movements, except when dis- 
turbed, when they were quite active. In Illinois (see p. 104), the larvas 
entered their pupal state in June; in Missouri, the larvae had matured 
and buried for pupation previous to May 28th; in New York, the earliest 
matured June 1st and the latest about the 20th, giving for the aver- 
age time, June 10th. On July IBih one was found to have pupated 
— how long previously is not known. The larvsB evidently, after 
burying in the ground, remain unchanged for a longer time than most 
of the Noctuidm, Thus Prof. Kiley found examples unchanged about 
a month after they had entered the earth, but it is possible that these 
may have been diseased or parasitized. It is probable that the inter- 
val between maturity and pupation does not exceed a month, and is 
less than one-half that which has been observed in its late associate, 
CramhuB vulgivageUus. 

They continue a long time in their pupal state — the moth not ap- 
pearing until the end of summer, leaving no time for a second brood. 
Prof. French gives the species a pupation of between two and one- 
half and three months in length, but from other observations, it ap- 
pears as if his statement of ^' they went into the chrysalis state in 
June," might properly be amended so as to read, ''they entered the 
ground for their pupation in June," which would permit the period as 
above given to be shortened a month. 

Parasitic Attack. 
The larvsB appear to be very subject to parasitic attack. Those that 
I attempted to rear gave me quite a number of dipterous puparia, of 
which I have failed to secure the fly, although some of them have 
emerged. The puparinm is quite small, measuring but 0.22 of an inch 
in length, and indicates a species smaller than any of the 
Tachina flies known to me. The larvsa must have been parasitized 
previous to their final meltings, as none of the egg-shells were ob- 
served upon them. A large hymenopterous larva which escaped from 
one of the caterpillars, died without forming its cocoon. Prof. Biley 
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The Caterpillars in 8t Lawrence County. 
A few of the caterpillars (not more than four or five examples) 
were among my collections in the towns of Canton and Potsdam, on 
May 19th and 20th. Upon my return to Albany, when it was found 
that nearly all of the Crambus larvaa which I had collected, had died, 
and it was doubtful if any would mature, in compliance with my 
request for additional specimens, a box of fifty or more larrse was sent 
to me, with the following interesting statement of their abundance, 
under date of May 23d.* 

''Last Saturday (21st), the farmers reported that the caterpillars 
were dying, as they found the dead skins under the ground. This morn- 
ing I went to our pasture to see if this was so. I found comparatively 
few such as were seen last week, but under every stick I turned, ex- 
cept two, were larvae, such as sent by express to you to-day, together 
with cast-off skins of last molt. It appears, therefore, that instead of 
dying, they were molting. Under about twenty sticks I found one 
hundred larvsB such as sent, some few of 2d and 3d molt [(?. vulgivor 
gellus]^ and three of other Lepidoptera." 

They were large, stout, caterpillars, as represented in Pig. 24, of 
from one inch and a quarter to rather more than one 
inch and a half in length, with a yellowish head, a broad 
pale band upon the sides in which are the breathing- 
pores (spiracles), and in the most distinctly marked ex- 
amples, with five additional lines upon the back and 
sides, more or less distinct. Their general color was of 
an olive-green. 

That it was thought at the first, both by my corre- 
spondent and myself that these might be but an advanced 
stage of the forms previously collected,! may find excuse 
in that it was expected that the latter had still one or 
two molts to undergo before attaining their maturity. 
Such extensive depredations as observed had been men- 
tally associated with a species at least as large as Leu- 
cania unipxincta, and to attain this size two additional 
mol tings would be required. It was not thought that 
Fio 24 53ater- ^^^7 ^^^® "^^^ maturity; when, therefore, they so sud- 
piiiarof the Vio- (jenly disappeared, and at the same time, another form 

let Nephelodes — j irar ... 

Nbphblodbs vio- was discovered in large number, together with their cast 
size!' ^' "" "** "^ skins, it was but natural to accept the two phases as the 

♦For these examples, for additional sendings, for valuable observations, communicated 
to me from time to time, upon this species and Crambus vulaivagellus, and for first con- 
veying to me the information of the abundant presence of these species, and for many 
other similar favors, I desire to express my deep obligations to Miss A. Clarkson, of Pots- 
dam, New York. 

t For an account of these collections see the pages upon Crambus vulgivagsUus larrn. 
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result of an interyeniog molfcy partionlarly, as changes are knowji to at- 
tend the moltings of some species,quite as marked,in general appearance, 
as were these. The suddenness of the replacement of the forms is shown 
in this fact stated in a letter of Miss Glarkson to me: '' When you were 
here (20th inst), the striped larvsB were one to hundreds of the spot- 
ted, while on the Monday following (23d), it was just the other way." 
A few days later (May 27th), my correspondent wrote me: " This 
morning I found fourteen of the caterpillars under a piece of fence- 
rail about four inches wide and four feet long. They are also found 
under leaves, stems and dried excrement. The grass around their hid- 
ing places is eaten off at the top." 

TTnBuccessfdl Attempt to rear the Caterpillars. 
* The caterpillars sent to me, as above stated, were received May 25th, 
and placed in a large tin vessel where they were furnished daily with 
a supply of fresh grass. On June 1st several of the larvae had ma- 
tured and entered the ground contained in the case for pppation, 
while others took position in shallow colls which they had excavated 
beneath a paper covering the surface of the ground. By the 8th of 
June all of the larvsB had ceased feeding. Thuy were observed daily, 
bu( it was evident that the conditions of confinement were unfavor- 
able to their development. Dead ones were removed from time to 
time from their cells beneath the paper, while others, but slightly 
changed in appearance, still occupied the cells on July 1st. At this 
time a large dipterous parasite, enveloped in some silken threads, was 
found upon the ground. Wishing to take the larvfe with me upon 
leaving home, on July 16th, the ground was turned out and examined, 
when, with a number of dead, one pupa was discovered, one still un- 
changed larva, four cocoons of a species of ichneumon, and one of 
apparently a different species. The pupa died, and I failed to secure a 
single moth. 

With a second sending of fifty larvsd on June 4th, I was equally un- 
BuccessfuL Nearly one-half of the number were still feeding on June 
dth, at which date one example passed its last larval molt. On the 
25th those that survived were occupying cells within or on the surface 
of the ground, but were uncomfortable from the presence of a large 
number of a minute, white, agile species of the PodurinsB which in- 
fested the earth and could be seen upon their bodies. The insect was 
believed to be Campodea fragilis Meinert, figured in the American En- 
tomologist^ vol. iii, p. 199, f. 104, but it was not positively identified. 
For the purpose of freeing the larvsB from these pests, they were re- 
moved to a box containing dampened paper. The moisture proved 
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insafficieDt for theniy and two days later the larger number were found 
dead. 

Some of the larvae were sent by me to Prof. Biley, at Washington. 
They were at once identified by him as a species with which he had 
been familiar in Missouri, and from which he had bred the moth 
known as Nephelodes violmis Gueu. He had found it extremely diflB- 
cult to rear in confinement, and only after repeated failures was he sucoess- 
ful in carrying the caterpillars through to their perfect stage. In a 
recent reference to the caterpillar, as having been found in the stomach 
of a blue-bird shot in Normal, 111., he had characterized it as '' the 
bronzed cut-worm." 

Description of the Larva. 

Prof. Biley, in compliance with my request for such of his MS. 
notes as he might spare me for publicatiou, has kindly sent me the 
following description of the early stages of the caterpillar : 

" The larva in lia first sUige is bright green with the head pale gambog^e-yellow, 
the cervical shield of the same color, and the three narrow dorsal pale lines and 
broader stigmatal pale stripe almost white, and not showing on the plates. The 
intermediate faint line between the subdorsal and stigmatal stripes is obsolete, 
and the sp&ce between all the lines is more nearly equal than in the last stage, 
the stigmatal stripe extending above the stigmata where later it becomes parely 
substigmatal. In the second stage there is little change, but in the third the 
lines show through the plates which become darker. The piliferous spots 
which subsequently become subobsolete are in the earlier stages dark and more 
conspicuous and normal, and the front prolegs are never atrophied." 

The following description of the young larva, giving mainly colora- 
tion al features not contained in the above, and also of the mature 
form, is published by Prof. Eiley in vol, xv of the American Natu- 
ralist y pp. 576-7. 

" The young larva is green but early shows the pale stripes. When about one- 
third grown the general hue is olive-green with the cervical and anal plates but 
little darker. The head is pale greenish, faintly freckled, and with a few dark 
hairs; the sutures pale, the mandibles tinged with blood-red, and brown at ex- 
tremities, and the ocelli distinct on a pale ground, the second and third from 
below, black, the others light. The (hree dorsal stripes and the narrower supra- 
stigmal line are very pale greenish-yellow, the broader substigmatal stripe of a 
clearer cream-yellow with a faint carneous tint. 

'* Mature larva : — Larger specimens fully 1.9 inch long, largest in the middle 
of the body and tapering slightly each way, especially toward anas. Color, 
brownish-bronzOf the surface faintly corrugulate but polished, the piliferous 
spots obsolete. A darker, highly polished cervical shield and anal plate. A 
medio-dorsal and subdorsal stripe of a buff, or dull flesh-color, each stripe of 
about equal diameter (nearly 0.04 inch on middle joints), forming narrower, paler 
lines on the plates and nearly converging on the anal plate ; a similar but some- 
what broader substigmatal stripe which is wavy below : between subdorsal and 
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•tigmatal stripes a faintly indicated pale line dividing the space nearly equally. 
Venter nearly of same baff color, with a tinge of green. Head perpendicular, 
immaculate, paler than body, rugulose, sub-polished, faintly translucent, pale 
dingy-olive, the jaws, and sometimes the mouth-parts, darker. Legs and prologs 
of same pale olive color, the latter with a black band at outer base. Stigmata 
black. 

** One of the most marked Noctuid larvao, at once distinguished from all others 
known to me when full-grown by the pale immaculate head (recalling copal) and 
the polished, bronzy or umber color of body. The upper stripes are often obso- 
lete or sub-obsolete in the middle of body, but are persistent on the plates. The 
bronzy color in paler specimens is due to brown and yellow mottlings, and in 
dark specimens becomes nearly black ; while the spots are generally minutely 
mottled with cameons. 

"Pupa: — Normal dark brown, the tip with two horizontal, almost parallel, 
spines. " 

Hotes of the Ooonrrenoe of the LarvsD. 

The following larval observations, made by Prof. Riley, in Missouri 
(except the last two), have also been placed in my hands for use m this 
notice of the species : 

April 24, 1871. Found under rock, apparently feeding on clover. 
Tolerably common around Kirkwood and along the Iron Mountain 
Bailroad, nearly full grown. Curls sidewise. 

April 25. It feeds on grasses, clover. Polygonum aviculare, and ap- 
pears to take most of the succulent plants. 

May 5. Found the same rather common at Columbia, Mo., on sod, 
under plank and under shelter, in different sizes. Occurs with quan- 
tities of its pale bright green frass. On the 8th, others were found at 
Kirkwood. 

May 19. One nearly full-grown was discovered high up on a stalk 
of blue grass, feeding in the hot sun (exceptional). 

May 28. Of nineteen specimens phiced in a vivarium and others 
under a sieve out of doors in a meadow, several proved to have been 
parasitized ; one had nineteen Tachina eggs upon it ; another gave 
forth Microgaster larvss which had spun their white cocoons in a sur- 
face cavity in the ground made by the larva, and still another gave an 
Ophion cocoon. The healthy ones have all entered the ground but are 
still m the larval state. 

June 22. The larvae are still unchanged. 

Sept. 3. Sieved the ground and found all changed to the pupsB. 
Two days later the first moth emerged, and others issued subsequently. 

May 1, 1873, The season backward (apple blossoms jast out). Found 
the larvffi of different sizes, — 'some quite young and others full-grown. 

April 26, 1876. The larvsB are quite common on St Louis Fair 
grounds. 
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June 29, 1880. One larva from the stomach of a bine-bird {Sialia 
sialis), received from Professor S. A. Forbes, of Normal, III. 

April 30, 1881. The larvae not uncommon in ground at base of rocks 
on High Island, near Washington, D. G. 

Published Observations npon the Laryse. 

Very little has been published of the habits of the larva. Prof. Eilev, 
in yo\. ili o{ the American Entomologist (p. 215), in noting his iden- 
tification of It in the stomach of a blue-bird, states : — 

"We have been familiar with it for many years, having reared it m 
1871, after many previous futile efforts. It is quite common in Northern 
Illinois and Missouri in early spring, when it may be found in blue- 
grass sod, generally concealed under some stone or board during the 
day, though we have occasionally found it feeding on grass stalks in 
the hot sun during the day time. The larva is found full-grown as 
soon as spring opens, so that it undoubtedly passes the winter, like so 
many other cut-worms, in the larva state and of different sizes. The 
insect is quite common and wide-spread, for we have found that the 
larva had been common in 1871 around Ithaca, N. Y., on blue-grass 
and under clover." 

The larva was first described by Prof, French, Assistant State Ento- 
mologist of Illinois, in the Canadian Entomologist, vol. x, April, 1878, 
from examples found by him during the last of April and through the 
month of May, in grassy places in Washington county. 111. These 
changed undergronnd, early in June, to dark brown pupae, from which 
the perfect insects were obtained about the middle of September. 

While in confinement they fed freely upon corn, grass and Poly- 
gonum avicularey which they ate without seeming to prefer one more 
than another. 

In Dr. Thomas' 1th Annual Report on the Insects of IllinoiSy Prof. 
French Includes the species in an account there given of several corn 
depredators, stating: "As corn forms one of the food-plants of the 
caterpillar, it may be placed here among corn insects, though the ex- 
tent to which it may injure corn is unknown; for I fail to find any 
record of the insect, except in its moth state.'' He found it to possess, 
when fed in confinement, the same habits as those of the larvae of 
Agrotis and allied genera, and therefore suggests the name of " the 
smooth cut-worm " for it The first specimens were found April 28th, 
concealed in the grass, at which time it was almost an inch long and 
of nearly a black color. During the month of May, others and larger 
and of a lighter color were found, the features of wnich are described, 
and some observations upon their habits in confinement given . He 
adds in concluding : '* Should they multiply so as to be destructive to 
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com and grass, bnmiDg our meadows and fields late in the spnng 
would doubtless destroy them." 

In the same report, p. 220, Prof. French also devotes a page to the 
species, giving description of the larva and of the moth. — He adds : 
'' I have no evidence that this insect ever becomes sufficiently numer- 
ous to be injurious, but as it seems to be a general feeder upon some 
plants that are beneficial to man, and as it is spread over a wide range 
of country, it may do so. In that case, we may judge from its cut- 
worm habits that the remedies that serve to keep them in check will 
also answer for this." 

Prof. Osbom, of the Iowa State Agricultural College, has given an 
interesting account of a diseased condition of the larvad, which came 
under his observation. He states {loc. cit.) : — 

'' N^helodes violans has been quite numerous in localities around the 
college, though its damage has not been very perceptible. It is at- 
tacked by some epidemic disease, which causes the death of large 
numbers of them. The diseased worms will be found clinging to the 
grass as high up on the stems as they can reach, their bodies swelled 
to an unnatural size, and in the later stages exceedingly soft and ready 
to fall to pieces. If undisturbed, and the weather dry, they finally 
shrink away and only the dried skin and a mass of blackish matter 
within it, remains. If examined at any time after they begin to show 
the symptoms of disease, their blood will bo found full of minute liv- 
ing organisms {Bacterid), which seem to increase in numbers as the 
disease progresses. They are also found even more abundantly in the 
fluid taken from the alimentary canal. We here meet with the great 
question which is so perplexing to the medical profession, whether the 
microscopic animals are the cause of the disease, or an attendant or 
consequent of it * * * * We have the fact, and a 
gratifying one, that some disease destroys great numbers of this insect, 
which otherwise might cause great destruction to various important 
crops." 

In a paper recently published by Professor Forbes, State Entomolo- 
gist of Illinois, upon the Regulative Action of Birds upon Insect Os- 
cillattons, he records the larva of N. violans as constituting a portion 
of the food of robins {Turdus migratoritis), catbirds (Mimus Carolhi- 
ensis), and red-winged blackbirds (^^eZcBW^ Phoeniceus), shot in an or- 
chard in Tazewell county, 111., during the latter part of the month of 
May, for examination of the contents of their stomachs. {Bull JVo. G, 
///. State Lab. of Nat. Hist., 1882.) 

14 
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The Moth. 

The moth is represented in Fig. 25. It is a stout, robust form, and 

rather above the average size of the Noc- 
tuidcB. In spread of wings it usually meas- 
ures between one inch and a half and two 
inches. The general color of the front 
wings is brown, with a violet reflection. The 
— two transverse bauds, inclosing: a darker 

Fio. 26.— Nbphklodiw yiolans - , . , , !\ ,. 

Guen6e. Natural size. space 01 brown traversed by the median 

band and having in its upper portion in paler color the two ordinary 
spots, and the subterminal line, are indistinctly visible. All the mark- 
ings are obscure. The hind wings are bjownish, paler at the base. 
More carefully noticed, the moth presents the following features: — 

The expanse of wings of the male is 1.65 inch ; of the female 2 
inches. The primaries are broad and stout, triangular, rather squarely 
cut at the apex, with the spots and lines indistinct. The two transverse 
lines are visible, of which the anterior (nearest the base) is undulated 
and arcuated, and the posterior one is rounded over the end of the 
cell ; between the two is a median shade, rather indistinct. The sub- 
terminal line is sinuous, angulated on each nervule, and sometimes 
forming a W on the upper nervules of the median vein as in Hadena, 
The color of the wings is brown {chocolat-aU'lait)^ suffused with violet, 
with the space between the transverse lines (except upon the costal 
and internal margins) deeper brown, especially behind the reniform 
spot, which is of the usual kidney-shape ; the orbicular spot is round; 
they are both illy defined, are concolorous with the subterminal space, 
and are often lost superiorily in the pale costal margin. The fringe is 
of the same color as the wing. 

The secondaries are obscure gray-blackish in both sexes, of rather 
uniform shade, but a little paler at the base. The fringe in some fresh 
examples is reddish- violet . Their underside is of the latter shade with 
a median line and a lunule in the cell. 

The abdomen is long, stout, carinated, tufted, and robust ; quite 
large in the female, in which it is cylindrical, and terminates in an ob- 
tuse point. The thorax is square, stout, hairy, the breast is quite 
hairy. Legs, with the femora quite hairy, and the tibias stout, not 
spined, scaly rather than hairy. The antennas are stout, demi-pecti- 
nated, i. e. furnished with pubescent teeth, and terminating in a stiff 
hair in the male ; slender, filiform (with isolated hairs) in the female. 
Palpi obliquely ascending, the second joint thick, bristling-hairy, the 
third slender, short but distinct, directed forward. Proboscis short 

The above description is mainly drawn from the specific characters 
given by Ouen6e, combined with those characterizing the genus, which 
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embraces but two other species^ viz. : JV. minians, occurring with N. 
vwlans, and N. rubeolatis, doubtfully from New Holland. ^ 

The moth is not numbered among the common species. Ordinarily, 
so far as my observation extends, it is rather rare, but in the year 
1876 it was somewhat abundant in the vicinity of Albany, and Mr. W. 
W. Hill captured, at Bath-on-the-Hudson, forty examples between Au- 
gust 30th and September 15th, where it had not occurred dunng several 
preceding years. Mr. George Norman records it as "common at light 
and sugar," in his Captures of NoctuidcB at St. Catharines, Ontario, 
in 1874. In his paper on Captures of NoctuidcB iiear Orillia, in 
the Province of Ontario ^ Canada, he represents it as very frequent at 
light, rest, and sugar;" the locality is near Lake Simcoe,in lat.444^. 
Mr. HiU^ in his Adirondack collections during the years 1875-1878, 
captured but five examples (all males), occurring between Aug. 3d 
and Aug. 22d : in some of these years collections were not made dur- 
ing September when the species may have been more numerous. The 
earliest date at which I have taken the species is Aug. 2d — the latest, 
Sept. 11th. I had never found it otherwise than rare until the year 
1877, when it was not at all uncommon among the very large collec- 
tions made, by sugaring, at Center, N. Y. 

An interesting fact in^ regard to this moth is the worn condition in 
which it always presents itself to our notice. I have never seen a per- 
fect specimen — all have been rubbed more or less over portions of 
their wings, their fringes broken, and colors dulled. Not having 
reared the species from the larva, all have been flown examples, but, 
without doubt, some had been but a short time from the pupa. Of 
many other species, I have captured abroad and at sugar, hundreds of 
examples in such condition that the most critical collector would not 
hesitate to call them perfect. The uniformly worn condition of N. 
violans has often been remarked upon, but no satisfactory explanation 
has been given for it. Mr. Norman, in his list of one hundred and 
seventy-foiir species of Noctuids occurring at Orillia, says of this, 
as of no other species, '* always in bad condition." Mr. Thaxter, 
in an extended list of species, also singles it out for the comment, '^ al- 
most always in poor condition." 

Ouen6e, in describing this species, suggests that it may possibly be 
but a local variety of the species which he describes at the same time 
under the name of Nephelodes minians. The two have been regarded 
as identical by some of our writers and they are catalogued as N. 
mintari^, and var. violans in the new check-list of Mr. Grote, but from 
the difterences shown by examples in my cabinet and in those of Mr. 
Meske and Mr. Hill, in Albany, where they are arranged as distinct 
species, I shall regard them, for the present, at least, as distinct. In 
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JV. minians, the darker space between the transverse lines is of a dull 
red color; the anterior transverse line is less cnrved and the front 
wings are broader and less produced apically than in Jf. violans. 

Difltribntion of the Species. 

The species appears to have a wide distribution over the United 
States. At present we know it from Massachusetts, Michigan, Wis- 
consin, Illinois, Missouri, Kansas, and some other of the Southern States. 
It probably occurs in Washington Territory, as N. minians is reported 
as having been taken there. In Ontario, the moth has occurred more 
frequently than in the United States. 



Its Natural 

The moth may be seen abroad as early as the first of August, in ftk- 
vorable seasons, and it continues until the latter part of September. 
According to Prof. Riley, it not infrequently hibernates as a moth in 
the Southern States, where it has been observed at different times dur- 
ing the winter months. We have no knowledge of its eggs. They are 
probably deposited upon the grass near some object which may ^erve 
as a hiding-place for the young larvaa. The time of their deposit is 
unknown, but from the facts given (see p. 103) of nearly full-gi-owu 
larvae having been seen as early as April 24th (in Missouri), and full 
grown ones ou May Ist, we may safely infer that oviposition takes 
place soon after the appearance of the moth in August or September, 
and that the young larvae, after eating sparingly, and having under- 
gone at least two molts, retire to their hiding places wherein to pass 
the winter. Those that survive this penlous period of their existence 

perhaps a small proportion of the original number — resume their 

feeding as soon as the grass starts in the spring. 

The habits of this caterpillar place it in that destructive class 
known as " Cut-worms," of which so much has been written, and which 
are justly a terror to agriculturists from the secrecy of their depre- 
dations and extreme diflBculty of arresting them. The name of cut- 
worms was originally given to those species which were addicted to 
cutting off the stalk of young cabbages, turnips and other plants just 
at or beneath the surface of the ground. As now extended, it em- 
braces those numerous species which conceal themselves during the 
day either beneath some object lying on the ground, or buried just 
below the surface, and come abroad at night to feed upon garden 
vegetables and other low plants. Some of the species, not confining 
themselves to low vegetation, climb trees, grape-vines, etc., to feed 
upon the buds and tender leaves. Instead of the omniverous and 
ubiquitous cut-worm of early writers, upon which was charged vastly 
more than any one insect should be called upon to bear, we have now 



yiOLKT KEPHEL0DE8: LARVAL HABITS AND 0HANGB8. 109 

perhaps three hundred species, each needing special investigation, 
and many showing habits differing so greatly* from one another, that 
very different methods of treatment are required for their destruction, 
or for the prevention of their injuries. 

In my own experience with the larvsB of If. violans, they developed 
no cut-worm habits, as they were fed in darkness under cover with 
cut grass furnished them. Prof. French observed them in an open 
rearing box and found them to display the same habits with the larvsB 
of the genus Agrotis, feeding mostly at night and keeping con- 
cealed during the day, either in the ground or under the loose material 
upon it. They were sluggish in their movements, except when dis- 
turbed, when they were quite active. In Illinois (see p. 104), the larvsB 
entered their pupal state in June; in Missouri, the larvae had matured 
and buried for pupation previous to May 28th; in New York, the earliest 
matured June 1st and the latest about the 20th, giving for the aver- 
age time, June 10th. On July 16th one was found to have pupated 
— how long previously is not known. The larvas evidently, after 
burying in the ground, remain unchanged for a longer time than most 
of the NoctuidcB. Thus Prof. Kiley found examples unchanged about 
a month after they had entered the earth, but it is possible that these 
may have been diseased or parasitized. It is probable that the inter- 
val between maturity and pupation does not exceed a month, and is 
less than one-half that which has been observed in its late associate, 
Cramhus vulgivageUus. 

They continue a long time in their pupal state — the moth not ap- 
pearing until the end of summer, leaving no time for a second brood. 
Prof. French gives the species a pupation of between two and one- 
half and three months in length, but from other observations, it ap- 
pears as if his statement of they went into the chrysalis state in 
June," might properly be amended so as to read, ** they entered the 
ground for their pupation in June,'' which would permit the period as 
above given to be shortened a month. 

Parasitic Attack. 
The larvffi appear to be very subject to parasitic attack. Those that 
I attempted to rear gave me quite a number of dipterous puparia, of 
which I have failed to secure the fly, although some of them have 
emerged. The puparium is quite small, measuring but 0.22 of an inch 
in length, and indicates a species smaller than any of the 
Tachina flies known to me. The larvsd must have been parasitized 
previous to their final meltings, as none of the egg-shells were ob- 
served upon them. A large hymenopterous larva which escaped from 
one of the caterpillars, died without forming its cocoon. Prof. Siley 
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mentions (page 103)^ that the species is parasitized by a Tachina fly, 
and by one of the Hymenoptera, of the genus Ophion^ and by another 
minute hymenopterous insect — a species of Microgaster. These 
parasites have not, I believe, been specifically determined. 

Preventives and Kemedies. 

It is not probable that this species will often occur in such numbers 
as dunng the last season, or that it will often prove very injurious. 
Whenever it shall do so, the means that are recommended for pre- 
venting the ravages of the vagabond Grambus will prove equally 
efficient against this insect. Some of the applications there proposed 
to be sown over the grass will doubtless serve to protect grass lands 
from their depredations. Deep plowing in the autumn after the usual 
places for harborage have been removed, would destroy the young 
larvae. Simply burning over the surface might fail to reach many of 
the larvsB in their retreats beneath stones, logs, etc. The moths are 
attractable to sweetened substances, as collectors have found in their 
sugaring operations, and numbers of them, when just from pupsB, may 
be drawn by a light to a bait of molasses and vinegar, in which they 
will be caught and drowned. This lure for them should be used during 
the months of August and early September. Rolling the ground after 
nightfall would be destructive to them and to other associated noctur- 
nal feeders. 

Other means known to be effectual in destroying cut-worms in grass 
lands might be equally successful with this species. 



Gortyna nitela Guen. 

The Stalk-borer. 
(Ord. Lepidoptera : Pam. Noctuid.^!:.) 

QuBN^E. Sp. G^D. L6p., y. — Noct. i, 1852, p. 124, no. 195 (original description)* 
Harris. Ins. Inj. Veg., 1862, p. 440, f. 219 (larva figured and described but not 

identified) ; Entomolog. Corr., 1809, p. 815 (in potato stalks). 
RiLBY : in Prairie Farmer, Feb. 23, 1867; 1st Ann Rept. Ins. Mo., 1869, pp. 92. 

93, figs. 35, 86 ; 8th Kept., 1876, p. 87, f. 23 ; in Prairie Fanner, Aug 11, 

1877; Potato Pests, 1877, p. 91; Gen. Ind.-Suppl. Mo. Repts., 1881, 

p. 56. 
Wlsh.-Ril. : in Amer. Entomol., i, 1868, p. 22, fig. 11 (food-plants and transf.); 

lb., 1869, p. 206, f 140 (in peach); pp. 228, 249 (in tomato) ; p. 252 (in 

com); Id., ii, 1869, pp 42, 64 (food-plants). 
Packard : Guide Stud. Ins., 1869, p. 810, f. 241 ; in 9th Ann. Rept G.-G. Surv. 

Terr, for 1875 (1877), p. 719, pi. 65, f. 6 (brief notice) 
Lb Baron : Second Rept. Ins. Ill . , 1872, p. 141, figs. 1, 2 (in wheat). 
SmTH : in Thomas' 7th Rept. Ins. 111. , 1878, p. 112 (general notice). 
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French : in Seventh Rept. Ins. 111., 1878, p. 321 (in corn). 

LiNTNEB : in Ck>ant. Gent., xliv, 1879, p. 503 ; xlv, 1880, p. 472; in 89th Ann. 
Rept.N. Y. St, Agrical, Soc. for 1879 (1880), pp. 48-52, figs. 1, 2, 

Au insect which had rarely, if ever, been known to exist in such 
numbers as to commit serious depredations, and which by its com- 
parative rarity and the nature of its food-plants, had never been classed 
by entomologists among the injurious insects, may, from an inex- 
plicable combination of circumstances and conditions, suddenly appear 
in so great number as to enlist general attention to its extensive ravages. 
No better illustration of this fact can be given than that afforded by 
recent demonstrations of the Orthopterous insect, Diapheromera fern- 
orata (Say), popularly known, from its long and attenuated body and 
limbs, as the walking-stick, skeleton-bug, spectre insect, etc. This 
species, which had long been regarded as harmless and comparatively 
rare, has within a few years past increased to such an amazing extent 
in certain localities in Vermont, New York, New Jersey, and else- 
where, as completely to devour the foliage of various kinds of trees 
over broad districts of woodland. In Yates county. New York, on the 
farm of Mr. O. C. Snow, their destructi vcness, during the past six years, 
has been most remarkable, having entirely defoliated above twenty-five 
acres of hickory, oak, etc., and caused the death of a large number of 
trees. In their travels to obtain food, they covered the fences and the 
ground, and their closely packed bodies were a hindrance to their 
progress. For an extended and interesting account of their extraor- 
dinary multiplication at this locality, the report of Prof. Kiley, con- 
tained in the Anniml Report of the Commissioner of Agriculture for 
1878, may be consulted. 

Reference to the above insect has been made, prefatory to a short 
notice of occasional injuries to important crops, by the Noctuid moth, 
Oortyna nitela Ouen., or the stalk-borer. This insect has not secured 
a prominent place in the list of insect pests, yet at intervals, in certain 
localities, complaints are made of serious depredations inflicted by it 
More frequently, it falls under our notice as a borer in the pith of plants 
cultivated in our gardens, as in the stems of asters, dahlias, lilies, 
spinach, etc. 

In the early part of July of last year, examples of the larva were sent 
to me for their name and best method of checking their injuries, from 
a gentleman residing at Monsey, Rockland county, N. Y. They had 
appeared in strong force in a potato field, and their burrows within the 
stems had caused a large number of the stems to wilt, and to break at 
holes which had been eaten into them, for the entrance of the larvae 
or for the expulsion of the excrementa. The larvss were fed by me 
some time in confinement 
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They ate very greedily of the food famished theniy and having con- 
sumed the pith of a stem, they would emerge^ and quickly eat their 
way through a round hole into another stem. They displayed remark- 
able activity in their movements. I failed in my efforts to caiTy them 
to maturity, through lack, doubtless, of a proper food-supply. 

The habits of this insect, as a borer, in its larval state, in the inte- 
rior of growing plants, were first brought to notice in the Prairie Far- 
mer, of Feb. 23d, 1867. 

Food-planti. 

While many of our insects are confined to a single food-plant, and 
by far the greater number have a very limited range, this insect feeds 
on a large number of plants, differing greatly in character. In a notice 
of it by Miss Emma. A. Smith {loc. cit.), the following list of plants, 
the stems of which it bores, is given: tomato, potato, spinach, wheat, 
corn, dahlias, asters, lilies, spirsaa, salvia, milk-weed, castor-bean, rhu- 
barb, Chenopodium sp., peach twigs, currant twigs, cockle-bur {Xan- 
thium strumarium), rag- weed { Ambrosia artemisicBfolia), and a variety 
of hearts-ease (Polygonum). It also eats the fruit of the tomato and 
strawberry, and bores into the cob of ears of corn as well as the stalk. 

Its Depredations. 

Among the records of its most serious injuries are the following : 
In 1868, a potato field at Lacon, 111., was observed to have about every 
tenth stem occupied by this borer.* 

In 1869, at Fox Creek, Mo., it was discovered boring into and ruin- 
ing great numbers of peach '* buds " and shoots-f 

In 1869 it was reported from Farmington, Conn., as doing great 
damage to corn in that vicinity.]; 

It 1871 it occurred within the straw of nearly all the wheat fields 
in Wisconsin. A piece of two acres of early wheat near Madison was 
entirely ruined by it. § 

In 1877, at Elmira, III., fifteen acres of corn were destroyed by its 
depredations. At Waterman, Illinois, serious injury was done to many 
fields of corn. At Athens, 111., it thinned the corn on new lands and 
in foul fields to a considerable extent, proving to be quite destructive.! 

In connection with the above notices of the depredations of this in- 
sect in Illinois, it is an interesting fact that the types of the American 
species of this genus described by Guen6e — five in number — were 
specimens which had been collected in that State. 

* American ErUomologigt, i, p. 22. fib., p. 206. Jib., p. 252. 

%8eoond Rept. Int. III., p. 141. iliSevsrUh Kept. Ins, HI,, pp. 113, 221. 
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The Family of Kootnidsd. 

The moth bclonga to the Noctuidmy* or owlet-moths as sometimes 
popularly called, from their habit of coming abroad from their hiding 
places after dark to feed : a few of them, however, fly by day. The 
family is quite au exteusive one, and although it has been but recently 
studied in this country, over fourteen hundred species have already 
been described.f Their caterpillar^ are among the most obnoxious 
jiesta of the agriculturist, as for example, the many species of *' cut- 
worms." The moths are stout-bodied, with strong-veiued wings, enab- 
ling them to fly quite swiftly. With the exception pf the Catocalas 
(beautiful underwings) and some of the allied genera, as a rule, they 
are so plain in appearance, as rarely to attract attention. 

Description of the Moth and Caterpillar. 

O.nitela isone of the veryplain moths, being withoutany conspicuous 
markings. It is shown in Fig. 2G at 1. It measures about one inch and 

a half in expanse. Its wings 
are of a wood-brown color, 
sprinkled with yellowish 
dots. The only conspicuous 
ornamentation is a yellow- 
ish white line at the outer 

c «- mu^ * lu u n ^ /J third of the front wings, 

Fio. 26. — The stalk-borer, Oorttna nitila Guen, o ' 

The moth and its caterpillar. (Riley.) bent at nearly a right-augle, 

near the front margin ; between this line and the outer border the 
wing IS paler. 

The caterpillar, shown at 2, measures over one incli long when fully 
grown. It is purplish-brown above, with three white lines on the back, 
of which the central one is continuous, and the other two interrupted 
from the fourth to the seventh segments inclusive. The first two seg- 
ments have a white stripe on their sides, and above the third and 
fourth fleshy legs (prologs) there is anotiier white stripe. The head and 
a corneous plate on the top of the first and last segments are shining 
yellow, bordered on the sides with black. In its walking, which isquito 
rapid, the caterpillar arches its back somewhat like the OeometridcB 
(measuring worms), as it docs not use its first pair of prolegs. 

In the Harris Entomological Correspondence {loc, ciL), a detailed 
description of this caterpillar is given. It is described under date of 
July 8th, 1848, as a caterpillar on potato-stalks — not referred to any 

I ' _ 

♦NocTUJi Linn, (of Grote) ; NocrUiBLiTiB iMir. (of Packard) ; Noctublitis (of Gueo6e) ; 
NocTciDiB Stephens. 

tThe New Check-List of North American Moths [north of Mexico], by A. R. Grote, con- 
UiDs U80 species of *' NoctuK." 

15 
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species, as it was unknown to the writer; but it eridently pertains to 
this insect. The description is as follows : — 

Witli ten prolegs and six trae legs, a oorneoas plate on first and last segments ; 
four black, pbiuing points, two and two, on the back of each segment ; a lateral 
row of much larcrer ones on the sides (of which there are three on the side of each 
segment, one large and two small, besides the black spiracle making a fourth 
black point), and also below the lateral line two more black points on each side 
of every segment, those on the segment#fumished with prolegs, being on the sides 
of the prologs themselves. Length nine-tenths of an inch. Elongated, slender, 
pale purplish-brown above, with three dorsal white lines, the central one contina- 
oas, the others interrupted on the middle of the back, from the fourth to the 
seventh segments inclusive (these three lines begin on the second segment.) On 
the sides of the first and second segments there is an abbreviated white stripe 
and alx>ve the third and fourth prolegs another white stripe. Head, dorsal and 
anal plates wax-yellow and shining, edged laterally with shining black. Legs 
black . Prolegs and Ixxiy beneath pale yellow. The head of this caterpillar is 
large, subquadrate, not retractile. The legs and prolegs long, and the motion very 
active. Tlie livid brownish color of the intermediate segments extends more or 
less in difiierent specimens under the body of these same segments. Motion some- 
what like that of a Qeometrid, the back arched, and the first pair of prolegs, 
though as long as the others, not used in creeping. 

Found one also in pigweed-stalk, July 5, 1851. 

Natural Hiftory of the Species. 

The history of the si)ecies so far as known, is this. The egg has 
not been observed. It is doubtless deposited by the moth during the 
early part of June, in our latitude, on the stem of the food-plant, near 
the ground. As soon as it hatches, the larva cats into the stem to its 
pith or heart, and burrows in an upward direction. The hole through 
which it entered and the lower portion of its burrow is enlarged from 
time to time, with the growth of the larva, to admit of the rejection 
of its excrement. If the stem should not afford it a sufficient amount 
of food for the completion of its growth, it eats a hole outwardly for its 
release, or escapes through the original opening, and passes to another 
stem within which it burrows. It attains its growth about the middle 
of August, when it changes to a pupa, either within its burrow, if af- 
fording it suitable conditions, or by deserting it, and entering the 
ground to a slight depth. The pupation is a* short one, and the per- 
fect insect makes its appearance during the latter part of August or in 
September. My earliest date of the collection of the species is Septem- 
ber 5th. It is believed to survive the winter in the winged state and 
to reappear in the spring, to deposit its eggs on the young plants. 

This species seems to be a rare one in Jhe vicinity of Albany. Among 
the scores of thousands of the Noctuids which during the last few 
years have been collected by the Albany entomologists, by the sugaring 
method (attracting the moths to a bait spread upon trees), I have no 
knowledge of the occurrence of a single example of the species. 
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Allied Speoiea. 

A closely allied species is recogaiaed in our lists, Oortyra nebris of 
Giien^e, differing mainly in the presence of white reniform, orbicular, 
and claviform spots on the front wings, and in slightly longer and more 
jiscenJiug palpi. Prof. Riley has reared ft nebris from the horse-weed, 
Anibrosia irifida L., and expresses a confidence that the two forms (?) 
iiitergrade, and are simply varieties of one species. I have no knowl- 
edge of any description of the larva of (7. nebris. Prof. French states 
that it differs from that of (7. nitela, in that it pupates in the ground. 
About twenty-five species of North America Oortyna are at present 
known.* Of these, the larvae of the greater number, from their con- 
cealed habits, are unknown. The larval habits of the species are not 
uniform, for while those which Guenee includes in the genus Hydrcecic^ 
are represented by him as *^ not living inclosed in stems and feeding on 
the pith, as those of Gortyna, but only concealed among the roots or 
the basal leaves of the plants" (of which are nictitans Linn., imma" 
His Gucn., and stramentosa Guen.), others in addition to Ch nitela 
are known to be stalk-borers, as O. rutila Guen., in the Columbine, 
G.cataphracta Grote,in thistle- stems, and 0.flavago\f.'V.yOt Euro^^e, 
m thistle-stems and burdock. Jt is not a little remarkable, that of 
the old Linnasan species, (7. nictUans, ao very common both in Europe 
and the United States, the larva has not, so far as we have any record, 
been identified in this country. Our ignorance of the larva of thecom- 
rnon O. sera Gr.-Rob., is scarcely less remarkable.f 

Bemediea. 

When this insect occurs in the potato, its presence can be readily 

detected by tho withered stems before they have become broken down. 

I3y placing the point of a penknife in the opening and slitting the 

Vduh-ow upward, the caterpillar may be found and killed. If the field 

V>e large and too badly infested to permit the employment of this 

method, then, if the vines can be collected and burned before the mouth 

of September, all the larvae or the pupae which may be undergoing 

their change within the stems will be destroyed. As early potatoes 

are more liable to be infested bv this borer than the later ones, the 

"burning method may be easily resorted to. The same method of treat- 

--- ■ _ - - .. - - ... — _. - ^ r 

♦The genus, for some reason, is a very unfortunate one in regard to its definition. It 
appears to have been closelr studied by Mr. Grote, but no two of his several publica- 
lions upon it agree in the species which it should embrace. In his latest publication, 
the New Check List, several of the long recognized Qortvnas, such 9^% purpuripennis^ aera^ 
ntditanfy tirameniota, etc., are withdrawn from the genus and placed under Apamea of 
Treitschke. 

+For comparative remarks on several of our Oortynas, which will prove of service to 
the student in the separation of species, the paper by Mr. Grote "On North American 
Moths," in the Bulletin of the II, S, Geological and Geographical Surety ^ vol. vi, 1881, at 
pp. 268, 269, may be consulted. 
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meut will be available for the destractioQ of the caterpillar in several 
Other of the food-plaats which it infests. 



Heliothis armigrer Hubn.* 
The Corn-warm. 

(Ord. Lepidoptera: Fam. NocTuiDiE.) 

HtjBNKR : •*Ear. Schmett.. Noct. p. 370." 

QuEN^B : Sp. Qen. Lep., vi. — Noct., ii» 1852, p. 181 (references and localities). 

Qrote : in Proc. Eat. Soc. Pliila., 1862, i, p. 219 (as jET. umbrosus) : in Ball. Buff. 
Soc. N. S.. i, 1873. p. 132 (distribution). 

Qlover : in Rept. Commis. Agrical. for 18(^5, p. 43 (destruction bj crows) ; Id. 
for 1866, p. 30 (inj.) ; Id. for 1870, p. 84 (food-plants) ; Id. for 1871, p. 
84 : MS. Notes Joum. — Cotton., 1878, plates 17, 18 (operations on cotton 
and different stages) ; in Rept. Commis. Pat. for 1854, pp. 64, 65, 69, 71, 
plates 3, 4 ; Id. for 1855, pp. 282-285 (habits, descriptions, and remedies), 
the same republished in Monthly Rept. Dept. Agricul. for Juljr, 1866, 
pp. 282-285. with figures. 

Wl8H.-Uil.: in Araer. Entomol.,i. 1869, pp. 212-214, figs. 150, 151 (habits, his- 
tory, food-plants, etc.); Id., ii, 1869, pp. 42-44, f. 29 (food-plants, in- 
juries, remedies). 

Treat : in Vineland [N. J.J Weekly, of Aug. 21, 1869 (injuries to com). 

Riley -. in Amer. Entomol., ii, 1870, p. 172 (tomato as a food-plant), p. 339 (asso- 
ciated species) ; 3d Rept. Ins. Mo., 1871, pp. 104-109, figs. 42, 43 (dis- 
tribution, habits, description, remedies, etc.); 4th Rept. do., 1872, p. 
129 (parasite) ; in Rept. Commis. Agricul. for 1881-1882, pp. 145-149, 
pi. 1, and pi. 13, f. 1. 

LiNTNBR : in 30th Rept. N. Y. St. Mus. Nat. Hist., 1878, pp. 165, 166 ; Ento- 
molog. Contrib., iv, 1878. pp. 52, 53 (carnivorous habits in Patagonia); 
in Count. Gent., Ixvi, 1881, p. 759 (occurrence in N. Y., etc.); in Ontario 
County Times, Nov. 9, 1881 (history, habits, etc.). 

Thomas: 7th Kept. Ins. Ill, 1878, p. 4 (in Illinois); in Count Gent., Ixvl, 1881, 
p. 58-3 (description, habits, etc.). 

Fkencii: in Thom. 7th Rept. Ins. 111., 1878, pp. 102-106 (habits, description, 
remedies); pp. 231-283 (description) ; in 11th Rept. do.. 1882, pp. 82-104. 

COMSTOC^K : in Rept. on Cotton Ins. , 1879, pp. 287-815 (habits, description, his- 
tory, remedies, etc.). 

Claypolk : in Amer. Entomol., iii, 1880, p. 278 (feeds on hard com). 

CoquiLLET : in Thom. 10th Rept Ins. III., 1881, p. 150 (figures and larval de- 
scription). 

MoPFAT: in Ann. Rept. Ent. Soc. Ontario for 1881, (1832), p. 30 (occurrence in 
Ontario). 

Kelltcott : in Bull. Buff. Soc. Nat Sci , iv, 1882, p. 61 (occurrence in Michigan). 

Johnson: in Rept Commis. Agricul- for 1881 and 1883, 1882, pp. 150-153 (its 
history in Miss., enemies and remedies). 

fOrigiually named armigera but changed to armiger for conformity to the gender of the 
genus. 
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This well-known pest of the cotton and corn fields of the Southern 
States has, during the pastyear^ made its appearance for the first time, 
as an injurious insect, in the State of New York. Examples of the 
caterpillars, nearly full-grown, eating into ears of corn beneath the 
husks, both at their tips and at their base, were first received by me 
from Ontario county, where their abundance and destrnctiveness were 
exciting considerable alarm. A communication from the editor of the 
Ontario County ^Times accompanying examples of the caterpillar for 
identification, stated : ^^ It has attacked the growing com when the 
corn is soft, entirely devouring patches of the kernels, and when the 
kernels harden, reducing them to a state resembling coarse meal." My 
reply to the request for information in relation to the depredator was 
published in the Ontario County Times, as above cited. 

The ** Boli-Worm " of tha Sonthem Stateib 

The caterpillar is the notorious " boll-worm " of the Cotton 
States, which annually commits such serious depredations upon 
the cotton crops, by burrowing into the bolls and destroying them. It 
is very common throughout the south, where it is present in every 
cotton field to a greater or less extent. In some years, over largo dis- 
'tricts of the south, the losses resulting from it have exceeded those of 
'the " cotton- worm," Aletia argillacea Hubu. 

The eggs of the moth, shown in Fig. 27 at a ancl J, which arc very 
eimilar to those of the cotton-worm moth, and of which the femalo 
Kays about 500, are placed, according to the latest and. most reliable 
observations, not generally upon the involucre of the blossom, as 
represented by Mr. Glover, but upon the leaves, on both surfaces, 
oftener upon the lower. The newly hatched caterpillars from these 
eggs feed at first upon the leaves, but only for a short time, when they 
■aiigrate to the flower-buds or boles. Entering a bud through a round 
bole eaten therein, they feed upon the interior, destroying the organs, 
^nd causing the bud to fall. In this manner a single catei*pillar may 
destroy a largo number of buds. Later, the bolls are similarly 
entered, and their entire interior eaten away, or spoiled through the 
entrance of rain causing decay. 

There are probably five annual broods of this insect in the Southern 
States, of which the last two, appearing in August and September, are 
t-le most injurious to cotton. The eggs of the first three broods are 
nsually laid upon corn. 

From observations made in Alabama, it appears that the eggs of 
the first brood are laid in early May; of the second brood, during the 
first half of June, and of the third brood, about the 1st of July; of 

the fourth brood, upon the cotton bolls by the Ist of August, and of 

the fifth brood, early in September. 
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Description of the Caterpillar and Moth. 
The caterpillar is tliickbodiecl and almofit cylindrical, tapering but 

slightly toward the head. 
When full-grown it meas- 
ures almost one inch and 
a quarter in length. It 
varies in color, in different 
individuals, from pale 
green to dark brown, 
striped in darker shades of 
the same colors. The dark 
caterpillars have on each 
side a distinct, rather nar- 
row yellowish stripe, upon 
which is the row of oval 
breathing-pores (spiracles). 
There are several black, 
shining, elevated spots or 

Fio. 27. — Heliothis armiqer. — The corn-worm; a, tuberclcSOn each Segment, « 
J, the ej5gs; <?. the caterpillar ; c/, the_pupa within ita co- t r t. • i t i 

coon ; e, the moth; /, moth at rest (Riley). CaCh Of WhlCU bcurs a Short^ 

brown hair. One of these spots is placed just behind the spiracle, mak- 
ing two conspicuous spots on the yellow lateral hand of the more cen- - 
tral segments (at least, those bearing the four pairs of prologs). This m 
characteristic feature, appearing like a pair of spiracles, is shown xn^m 
nearly all the illustrations which have been given of the caterpillar. 

The average expanse of the moth is about one inch and a half. It varie^s 
greatly in color, from a yellowish-gray to a clayey-yellow, often tinged J 
with olive-green. The most distinctly marked examples have two oftenr^ 
interrupted, brown bands crossing the fore-wings, and a broader andK 
better defined one near to, and parallel with, the outer margin, upon -M 
which is a line of black dots upon a whitish spot, placed on the ner — 
vules. A black border defines the discal spot, which is often cresccnti— * 
form. The hind-wings arc of a paler shado, and have a broad blackish^* 
outer band, which toward the apical portion incloses a pale spot rest- 
ing on the margin and throwing the black bordering inward towai 
the center of the wing. Beneath, the band and the discal spot of the 
upper surface are quite conspicuous. 

The Moth a Bay-Feeder, 

Mr. J. A. Moffat, of ILimiiton. Ontario, records {he, cii.) itsfeedin 
in the day time on the flowers of the golden-Tod {Solidago)^ and in th 
gardens of that place. He states of it: ** A night-flyer properly, or ii 
the dark of the evening, it seemed to have been tempted from ita hid 
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ing place by that peculiar dull, smoky weather of the first three weeks 
of ISeptember, when eveu the Sphiiigidm forgot their asual caution and 
came forth boldly to feed at mid-day, having taken a tomato sphinx 
(Af. quinqueinaculata) at 2 o'clock in the afternoon of the 14th, feed- 
ing on petunias, whilst the white-lined sphinx (Deilephila lineata) 
could be seen by the half-dozen among the flowers at any time of the 
day. The Heliothis moth, being about an inch and three-quarters iu 
expanse of wing, was quite a conspicuous object while feeding, more 
especially as it seldom rested, but kept its wings moving the while/^ 

That its visit to flowers during the day time is not an unusual oc- 
currence, appears from an observation made by Mr. C. G. Barrett, of 
Pembroke, Eng., who states : " While working the clover fields, I dis- 
covered the (to me) novel fact that /T^Zio/Aii^annt^er flies most actively 
in the sunshine, feeding at the clover blossoms exactly like the swarms 
of Plusia gamma around it, and that it soon becomes in this way misera- 
bly woro." {EnL Month. Mag.y xiv, p. 151.) Nor is the flight by day in- 
cidentally noted of Deilephila Uneaia at all uncommon. Prof. H. W. 
Parker records it, in August of 1880, as the most conspicuously com- 
mon moth in the vicinity of Orinnell, Iowa: *^ At all hours of the day 
one or more might be seen hovering over nearly every flower of the 
innumerable weeds, mostly thistles And Helianihus, by the roadsides. 
In places, the moths might bo estimated by tbehuodreds" {Psf/che,iny 
1882, p. 342). 

Camivoroiu habits of the Caterpillar. 

An interesting account of the carnivorous habits of the caterpillar 
is given by Professor Berg, Director of the Museum of Natural 
History of Buenos Ayres, as it came under his observation during 
acme collections of Lepidoptera miide by him, in Patagonia, in 1874.* 
The species occurred only upon those portions of the coast to which 
cultivation had extended, from which it seemed probable that it had 
been introduced through commercial intercourse with other countries, 
Xiarge numbers of lepldopterous larvsB were collected and their trans- 
formations and food- plants observed. He writes as follows of a re- 
markable peculiarity in their habits; — 

** It still remains for me to note a peculiarity of the caterpillars, viz., 
their extreme ferocity — their cannibalistic propensities. All of them, 
irrespective of family or group, manifest the liveliest desire to kill their 
fellows. While confined, they ate one another, seldom, if ever, touch- 
ing the food-plants. The caterpillars of the Bombycidm completely 
devoured others of the same family, leaving absolutely no fragments 
of them. They even tore open the cocoons, from which they dragged 
out the pupae and ate them. In like manner, the larvse of the Noctuidce 
act«^ among themselves and toward the Bornbi/cidce, and the latter 

^MulMmii la Sociiti JmpiriaU dst NatttralUiei de Motcoa, xliz, 1875, Partie ii, p. 192. 
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toward the former. Among these last, Heliuthis armiger was glutiofi" 
0U8 beyond all measure — one of them devouring in twenty-four hours 
from six to seven others. They would not touch the plants after hath 
lag once t anted Jlesh.^^ 

Professor Comstock records its carnivorous habits.^ He states that 
when several larvae were mailed to the Agricultural Department in the 
same box, only one would arrive alive, the others having been destroyed, 
even when the box contained cotton leaves and bolls, or corn leaves, in 
fresh condition. AVhen rearing the larvse in breeding-cages, although 
supplied with un abundance of fresh food, they seemed as hungry as 
ever for their companions, and eagerly devoured one another : it was 
impossible to rear them otherwise than singly in a cage. 

Mr. T release reports (loc. cit. sup.) that he repeatedly saw large 
boll-worms catch small ones and either devour them entirely, or bite 
into them and suck their juices, rejecting the empty skin. In many 
instances he discovered boll- worms occupying the webbed-np leaves 
which the Aletia cotton-worms had prepared for their pupation, for 
the purpose of feeding upon the pupae. Bemains of pupae were found 
which had been fed upon by the larvae. 

A gentleman from Mississippi states that he has seen in that State 
the Keliothis caterpillar eating the pupae of Aletia,^ 

Judge Johnson, of Holly Springs, Miss., reports that the caterpillars 
of this species are the most ravenous and cannibalistic of vegetable 
feeding larvae. They manifest a decided preference for the pupae of 
other Lcpidoptera. The large caterpillars would leave everything for 
the Aletia pupae when they were to be found in abundance.]; 

Professor French has found dead Heliothis larvae in their burrows 
beneath the husks of corn, under conditions that convinced him that 
they had been bitten and killed by their associates in the ear.§ 

The Food-plants of the Caterpillar. 

An unusually large number of food-plants have been recorded upon 
which the larva is known to feed, in addition to the two which it pre- 
fers, viz., cotton and corn. It has shown itself as a destructive to- 
mato-worm, boring into both the fruit and the stem; it eats into the 
pods of peas and different kinds of garden beans, as string-beans 
and Lima beans ; it burrows into pumpkins, squashes, and peppers, 
and in the stems of gladiolus. Mr. Trelease has found it feeding abun- 
dantly upon the cow-pea of the Southern States, boring from the out- 
side into one chamber after another to eat the contents. It is recorded 
in Europe upon the chick-pea (Cicia arietinum), where also, accord- 
ing to M. Goureau, it feeds upon heads of hemp, leaves of tobacco, and 

*^ Report vpon Cothn Jn«<ct«^ 1S79, p. ^03. 

^Amer, Antomol., iii, 1S80, p. 258. 

IRept. Commis. Agrieul, for 1881 and 1882, pp. 160, 151. 

STbomM' nth Bq^rt Im, III., 1882, p. »2. 
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of lucerne {Medicago sntiva). Anotlier writer gives henbane {Hyoscya- 
mus niger) as one of its European food-plant8. 

OeograpMcal Bistribution of the Species. 

Few of onr moths have so extensive a dtstribntion as this, occurring 
as it does, in the four quarters of the globe. It is found in Great 
Britain,* France and elsewhere in Western Europe, but not abundantly ; 
in Turkey, more comraonly.f , 

It has been captured in the Cape de Verde Islands, and on the 
west coast of Africa (N. Lat., 23*^.) JGuen^e cites it from " Europe md- 
ridionalc, Am^riquo du Nord et du Sud, Indes orientales,et Nouvelle- 
Hollande." It was found by Professor Berg in Patagonia, as before 
noticed, and examples have also been brought from Japan. According 
to Mr Moffat {loc, cii.), it was observed for the first time in the Prov- 
ince of Ontario during the past year (1881). It is not stated that the 
caterpillar was discovered, but the moth was " quite plenty ** at Ham- 
ilton during the early part of September. Its unusual occurrence in 
the State of JS'ew York will be noticed hereafter. 

Its Operations as a *' Com-Worin." 
The caterpillar is known as the " corn-worm " throughout the South 
when it occurs on corn, as it often docs in immense numbers, to the 
serioua injury of the crop. Other names sometimes applied to it, are the 
** ear-worm," the ** tassel-worm," and the " terminal bud worm." As 
the caterpillars of the species show a great range, of variation in mark- 
ings and color — some being green and faintly striped, and others 
brown with dark stripes — the ** corn-worm " was for along time, and 
ie still by the uninformed, believed to be distinct from the "boll- 
'Worm ;" but during late years, when they came to be studied, it was 
discovered that the two were the same species, and that it occurred on 
14 number of greatly differing food-plants as above noticed. 

The injuries committed by this species have, in certain seasons — 
Usually such as are very warm and dry — been enormous. In Kentucky, 
entire fields of corn have been mined by it. In 1860, in KauRas, dur- 
ing a protracted drought, the corn crop throughout the State was 
iicttrly destroyed. In a single county, which perhaps wtis not an ex- 
ceptional one, the product was cut down from 436,000 bushels, tlie ]>ro- 
eeding year, to 5,000 bn8hel8.§ In Southern Illinois, it has been v»My 

♦It* occurrenco in England is usually deemed worthy of record. Thus w.5 liud tl.i- f.il 
lowing: "On September 24, 1881, I took IhliothUarminer resting on a flower in the l\.c- 
tory garden at Gueftling.— E. N. B." — {Kntomol. Jfonih, Matj , xviii, ISSl, p. in.) •• On 
the 20th of June, I captured flyinij in a clover field in the briglit sunshine, u tine JhHUhit 
armiger^ female. — A. H. J." — (/(/., xvi, 1870, p. 99.) Mentioned among rare Lepidopti.Tji 
captured near Dartmouth, Eng., during 1874-1877, by Mr. G. F. Mathew. — (/</., xiv, 1S77, 

p. 157.) 
\EhU Month, Mag., xviii. 1881. pp. 12, 99. Xlb., pp. 81, 258. 
\PriUrU Ihrmer, of Jan. 81, 1861. 
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*Ferlg-firet Ann. Sept. jV. Y. St. Agricvl. Sim. for 1881 (1882), p. 1 
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Its Ooonrrenoe in New York. 

Subsequent to the announcement of the appearance of this insect at 
South Bristol^ Ontario county, information was received by me of its 
injuries in other towns of the county, in Livingston county (Country 
Gentlenmn of Nov. 24tb), and in Albany and Schoharie counties. It 
has probably been distributed over all of the southern and middle por« 
tions of the State. Happening to mention to a friend in Albany the 
interesting occurrence of this southern species in the State of New 
York, he recalled the fact that some green corn which had been pur- 
chased perhaps two weeks previously for his table was found unfit for 
use from the gnawing of caterpillars contained within the husks. Be- 
lieving them to be identical with examples of the corn-worm which I 
was able to show him, he proposed to verify their identity. A severe 
frost had cut ofF the gi*cen coi-n in the vicinity of Albany, and com- 
paratively few lots. of surplus stock could be found at this date 
(Nov. 1st), at the vegetable stands and groceries, but in every one ex- 
amined, the injuries were discovered in a large proportion of the oars: 
in some of them dead caterpillars were lying within the husks (with 
some stillliving), which had doubtless been killed by the frost. It 
could not be learned that this attack upon corn in the neighborhood 
of Albany had been previously noticed. It is strange that depreda- 
tions so general and so extensive as were these, could exist and still fail 
to arrest attention. 

The occurrence of this insect in injurious numbers in the State, for 
the first time, the past season, is undoubtedly the result of the unusually 
warm and dry summer and autumn months — conditions highly 
favorable to the increase of many of our insect i)ests, and to the exten- 
sion northwardly of southern forms. It had been numbered among 
New York species, and examples of the moth have been taken by col- 
lectors, although very rarely, in the extreme southern part of the State 
— on Long Island and elsewhere, but I do not know of its having 
been seen abroad, so far north in the State as Albany. 

There need be no apprehension that the species will continue its in- 
juries to corn in our State. Experience elsewhere has shown that its 
northern extension is only exceptional, resulting from unusnal con- 
ditions. Very many of the later caterpillars were killed by the early 
frosts, while those that had matured and entered the gronnd for 
pupation, will not, to any great extent, bo able to withstand the severe 
cold of our northern winter. There may, therefore, be no survivors of 
the recent invaders, and whether they are to reappear the coming 
year in our corn-fields, may depend entirely upon the repetition of 
last summer's heat and drought, and the attendant flight hither of 
moths from the south. 
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Bexnedies. 

"Wherever this species occurs in large numbers, it seems to be prac- 
ticable, by the use of the proper means employed in time, to prevent its 
becoming very destructive. As in other injurious species virhich have 
more than one annual brood, it is of the greatest importance that the 
remedial measures should be directed against the insect at its earliest 
appearance. 

Hand-picking. — Experience has shown that the " corn-worm " may 
be controlled by collecting by hand the caterpillars of the first brood 
and destroying them. Even within the *' cotton-belt," in Georgia, 
where it abounds, it has been found that when '* the corn was carefully 
' wormed ' on two or three plantations, the boll-worms did not make their 
appearance that season on the cotton, notwithstanding that on neigh- 
boring plantations they committed great ravages." Their presence in 
the stalks can readily be detected by the holes eaten into the leaves ; 
and later, when they have migrated to the ear, their hiding places are 
shown by the eaten and blackened silk mingled with their excrementa. 
If the husks of such ears be partly opened at the top, the worm may 
be found and destroyed. 

Attracting by odor and drowning, — Another method which has 
given excellent results, where the insects occur abundantly, is to at- 
tract the moth when they are just from the pupa and before they have 
deposited their eggs, to a mixture of molasses and vinegar. The odor 
will draw them from quite a distance, and in their eagerness to feed 
apon the sweet substance, they are caught in it and drowned. As this 
method is equally serviceable for the capture of many of our injurious 
night-flying species, wo quote the experience of Col. Sorsby, of* Geor- 
g[ia, as given in the Patent Office Keport (Agriculture), for the year 
1855 (p. 285): — 

'^ We procured eighteen common-sized dinner plates, into each of 
irhich we put half a gill of vinegar and molasses, previously prepared 
in the proportion of four parts of the former to one of the latter. 
These plates were set on small stakes or poles driven into the ground 
in the cotton field, one to about each three acres, and reaching a little 
ibove the cotton plant, with a six-inch square board tacked on the top 
to receive the plate. These arrangements were made in the evening 
)oon after the flies had made their appearance ; the next morning we 
^ound eighteen to thirty-five moths to each plate. The experiment was' 
continued for five or six days, distributing the plates over the entire 
Seld ; each day's success increasing [? decreasing], until the numbers 
Krere reduced to two or three moths to each plate, when it was aban- 
loned as being no longer worthy of the trouble. The crop that year 
was very little injured by the boll-worm." 
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Attracting to light. — Another method of collecting the moths is to 
attract them to lamps so constructed that the. insects flying to them 
shall fall into a reseryoir arranged for the purpose, where they will be 
destroyed, as illustrated in Fig. 38 on page . Many styles of lamps 
have been devised which have been experimented with by the U. S. 
Entomological Commission in the cotton-fields of the Souths and illus- 
trated and explained in the Annual Reports of the Commission. The 
simplest form is that which is constructed as a torch, the oil reservoir 
being soldered to the center of a broad tin dish containing water with 
a small quantity of kerosene oil floating upon it, and fastened on the 
top of a stake thrust in the ground. 

Benefit of Destroying the First Brood. 

To illustrate the great importance of destroying the insects which 
would produce the first brood of a many brooded species, and the ease 
with which subsequent multiplication may at this time be prevented, 
we present the following calculation, showing the results which would 
follow the above experiments conducted /or a single night, ifpon the 
supposition that each female of five successive broods* would have de- 
posited its full quota of eggs, and that each egg would have produced 
a moth. It is scarcely necessary to add that not even a near approach 
to such an entire exemption from loss in the four distinct stages of in- 
sect life can ever occur in nature. 

The average number of moths to a plate, as given above, being twenty- 
six, the entire number captured during the night would have been 
four hundred and sixty-eight Assuming one-half of these to have been 
females, and each to contain flve hundred egg8,f the caterpillars of the 
first brood would number one hundred and seventeen thousand. By the 
same method of calculation, we have for the second brood, twenty-nine 
and a quarter millions of caterpillars ; and continuing the computation 
until we reach the fifth and last brood, we have the amazing number 
of 457,031,250,000,000 caterpillars, or exceeding four hundred and 
fifty-seven trillions. 

To present this computation in a more convenient and comprehen- 
sible form, — under the above conditions and by the same progressive in- 
crease, a corn-moth emerging from its pupa in May would be repre- 
sented by a progeny of nearly two trillions of caterpillars (1,953,125,- 
000,000) in its last annual brood in November, — a number fourteen 
hundred times greater than that of the entire human population (as 
estimated) of the globe. 

♦In all but the extreme southern portion of the cotton-belt, there are, normally, fire an- 
nual broods — the last appearing early in September. In exceptionally fine seasons, it is 
probable that there is also a sixth brood. {Rept. Commit. Agricul.t for the year 1879, p. 
842.) 

^A bolUworm moth, dissected by Dr. Jno. Gamble, contained upwards of five hundred 
eggs (Glover— Ktpt, CommU. Bit, (Agricul,), for 1866, p. 282). 
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Crambos Talgifagellns Clemens. 

The Vagabond Crambus. 

Order Lepidopteea; Family Pyralidje. 

Clrmrns : in Proc. Acad. Nat. Sci. Phila., I860, p.'203 (original description). 

Zkllkr: Beltr. Kennt. nordamer. Naclitf., i, 1872, p. 93 (539), (comparative ob- 
servations, as C. chcUylnrostrU), 

Grote : in Canad. Entomol., xii, 1880, p. 17 (Vancouver locality) ; lb., p. 79, (list 
of Crainbas species). 

LiirrNEB : in Alb. Eve. Journ., of May 23, 1881* (ravages of *• army-worm "); lb., 
of July 1 (Crambus species and N. violann); lb., of Sept. 8 (cocoons, 
imago, and predictions) ; Courier and Freeman [Potsdam, N. Y.], of May 
26 (distribution, alarm, etc.); St. Lawrence Kepub., of June 8 (ravages, 
habits, etc., with iV. viohns) ; lb., of Sept. 14 (eggs and moths) ; lb., of 
Sept. 28 (reprint from Ogs. Dally Journ., of Sept. 21); The Husband- 
man [Elmira, N. Y.J.of Sept. 14 (ravages, habits, description, transfor- 
mations, etc.); Ogdensburg [S , Y.j Daily Journ., of Sept. 21 (remedies 
proposed); Count. Gent. [Albany, N. Y.], of June 2. xlvi, p. 85;) (from 
Alb. Eve. Journ., of May 23) ; lb., of June 9 (identified as iV. violans) ; 
lb., of Sept. 29 (abundance, predictions, etc.). 

: in Cincinnati Commercial, of Aug. 20 ; Cin. Daily Gazette, of Aug. 20 ; 

Science [N. Y. city], of Oct. 1, ii, p. 467 (abstracts of paper at A. A. A. 
S.). 

Adams : in Watertown [N. Y.] Daily Times, of Aug. 22 (history, etc.). 

KiLET : in Amer. Nat., xv, p. 574 (associated with i\r. violaTis); lb., p. 750; lb., 
p. 914 (abundance, description, and eggs). 

Saunders: in Canad. Entomol., xiii, pp. 181-3, 199, 200; in Ann. Rept. Ent. 
Soc. Ontario, for 1881-1882,(1883), pp. 6. 13 (general notice). 

KiLET i in Ann. Rept. Commls. Agricul. for 1881-1882, (1882), pp. 179-183 (injury, 
natural history, description, remedies, and bibliography). 

The history lierewith preaented of the insect which suddenly ap- 
)>eared in such countless numbers in the pastures and meadows of 
Northern New York the ptist year (1881) is of such unusual in- 
teresty from the extent of its distribution, its serious ravages^ the 
alarm excited by its advent, the probability of its recurrence, and also 
as affording an illustration of a phenomenon not un frequently ob- 
served by entomologists — of the sudden multiplication of a hitherto 
harmless insect into formidable and destructive hosts — that no 
apology is required for presenting it in more than ordinary detail, or 
for the repetition of much that has been already published by me (see 
references above) in several newspapers and other journals. 



BTotice of its Oooorrence. 
On the 18th of May last, letters were received by me from Potsdam, 
N. Y., and also by Mr. T. L. Harison, Secretary of the State Agricul- 
tural Society, announcing a formidable invasion of the grass-lands 
of several of the towns of St. Lawrence county by the army-worm. 

*AU the following citations (except the last two) are of ttie same year (18bl). 
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The ravages had only been observed during the preceding ten days, 
but already had they increased to such magnitude that many exten- 
sive pastures had been completely ruined. The entire destruction of 
both the pastures and meadows was threatened, and serious detriment 
to the important dairy interests of the northern counties of the State 
was anticipated. My advice was asked as to the best means of arrest- 
ing the ravages. I had never witnessed an army-worm invasion, for- 
tunately of rare occurrence in the State of New York, and as the pres- 
ent one seemed to promise unusual interest from its northern locality 
and early period of the year, I left Albany on the evening of the re- 
ception of the above information, in company with Secretary Harison, 
that, after personal observation, I might return more satisfactory re- 
plies to the inquiries addressed to me. 

Narrative of its Observation. 
Inquiries made at Rouse's Point, Clinton Co. — the extreme north- 
easterly portion of the State — failed to elicit any information of an 
attack in that vicinity. Our route thence, via the Ogdensburg and 
Lake Champlain railroad, traversed, for the most part, the wild and 
uncultivated parts of Clinton and Franklin counties, where but little 
grass occurred to invite grass-feeding insects. Leaving the railroad at 
Madrid, St. Lawrence county, and proceeding southward, the appear- 
ance of a pasture two miles from the station, on the farm of Mr. Fay, 
gave indication of attack such as had been described to us. Upon ex- 
amining several brown patches, it was found that the grass had been 
closely eaten off, and slowly traveling over the surface were a number 
of apparently sickly caterpillars, which were evidently the authors of 
the injury. In one low, wet spot, a large number of dead caterpillars 
were lying on the ground. Perhaps twenty-five could have been 
counted in an area of a square foot, which, from their condition, we 
believed to have been killed by the heavy rains of the three preceding 
days. In the entire absence of caterpillars feeding, it was questioned 
if the attack had been arrested by weather unfavorable to them, or had 

they been otherwise destroyed. A well- 
known "caterpillar-hunter*- was present in 
unusual numbers, and had undoubtedly 
rendered good service in checking the dep- 
redations, for under one small stono 
turned up we found no less than five of 
the pretty Carabid beetle, Calosoma call- 
dum (Fabr.) — a valued ally in our warfare 
against the hosts of injurious insects. That 
it may be recognized and protected when- 
ever discovered (together with other spe- 
cies of the genus and family, nearly all of 

Fio. 29.— Calosoma calxdum, . . , , °. ., , i_ i.-l i 

sUgbtiy enlarged, with further en- which have Similar preuaceous habitSy ana 
i^JfTatpi^' "'»«°""^ """- are very important agents in checking the 
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excessive increase of our insect enemies, and of which it may serve as 
i representative form), it is shown in the accompanying figure. 

Observations at Morley. — In many of the pastures lying upon the 
road to Morley, patches, some of considerable extent, were seen where 
;he grass had been destroyed, as we were told, during the past week. 
On entering Morley, a long stretch of a number of acres of pasture 
and sloping down to the west bank of Grass river was pointed out to 
IS as an infested district. No shade of green could be seen upon it, 
md it looked, at the distance, like a barren, sandy surface. Upon 
reaching the residence of Secretary Harison, the unwelcome intelli- 
^nce was communicated to him that the *' worm " had made its ap- 
pearance in his pastures. An examination of them showed their dep- 
redations, not extensive, but quite unmistakable, on many of the 
ittle knolls where most of the grass had been eaten ofif nearly to the 
srown, leaving only the dead and bleached blades of last year's growth. 
\. few caterpillars were discovered here, by turning over stones and 
>iece8 of decayed wood, but none were seen feeding or in travel. 

The farms of Mr. Lorenzo Fenton and Mr. John Rutheford were next 
isited, where the ** worms " had been reported in force. Upon each 
f these, several acres of elevated pasture land were almost as brown as 
1 mid- winter, or, if showing any living vegetation, it was only sorrel or 
ome other wild growth. Two weeks previous the same fields were 
Qtirely green and already affording fair pasturage. It was a strange 
[ght to see these desolated fields — some having only portions de- 
troyed, but the browned areas daily enlarging — and almost an entire 
bsence of the destroying agents. We were told that the caterpillars 
rere in the ground, and that large numbers could be taken from 
eery piece of sod lifted in a certain portion of the field. We examined 
\ie place, which was almost stripped of its grass, but only a few larvae 
^ere found in the sod. The interesting discovery, however, was here 
lade of the subterranean retreat of the caterpillar, at about«a half-inch 
eneath the surface, within a tube closely investing its body, composed 
f fresh bits of green grass, closely compacted and fastened together 
y silken threads, which at first sight seemed to be excrementa, but 
n closer examination showed unaltered vegetable structure.* Pas- 
ages from the surface of the ground seemed to lead to the cases, and 
t appeared to us that they might serve for the abode 6f the caterpillar 
iariDg the day, which they would leave for feeding above ground at night, 
t was stated to us, but on rather doubtful authority, that the cater- 
nllars had been observed feeding in the day-time, when cautiously ap- 

*Tho oorrectness of this obseryation has been questioned, and the material of the 
MM pronounced excrementa. Its true character can be determined beyond dispute an- 
other season. 

17 
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destructive. Occasionally it has extended into the northern portions 
of that State, but only in comparatively moderate numbers. 

At the meeting of the American Association for the Advancement 
of Science, held in Cincinnati, in August, 1881, Professor Cook, of the 
Michi(|:an State Agricultural College, communicated the fact that it had 
attacked corn in Michigan, in 1880, for the first time. {Ganad. £nL, 
xiii, p. 21;").) 

Prof. D. S. Kellicott, of Buffalo, N. Y., reports it as abundant dur- 
ing the month of July, 1881, at Gorunna, Michigan, where the early 
corn was considerably damaged. In one field observed, more than half 
the corn had been eaten into by it. 

In reporting upon its operations in Illinois, in 1877, Professor 
French states: '^ It has not been so destructive during the past season 
as it is sometimes, but in one field of late corn I found nearly overyear 
eaten by them, there being from one to half a dozen worms to each 
ear." 

Method of Attacking Genu 

It has not been ascertained when the first eggs are laid upon corn, 
in New York. If the parent is a native of the State, from having 
hibernated as a moth or a pupa, the eggs would be laid upon the leaves 
of the young corn during the month of June, and the young larv89 
would feed upon the leaves, eating irregular holes into them. When 
about half grown, they would be in condition to attack the tender ter- 
minal leaves, which they would seriously injure or wholly destroy. 
But as this injury has not been noticed in this portion of the United 
States, it seems more probable that our corn -worms are the progeny 
of moths which have flown hither from the south — probably of the 
third southern brood, and which had reached our State sometime in 
July. To the south of New York, in Southern Pennsylvania and Ohio, 
there may have been an earlier generation, proceeding from the second 
southern brood. In this manner, through successive broods, the 
northern progress may be presumed to have been made. 

The operations of the caterpillars in New Jersey, during the month 
of July (?), have been observed by Mrs. Mary Treat. She states as fol- 
lows : " They ate into the staminate flowers of tlie corn before it tas- 
seled out, commencing their depredations while the tassels were still 
enfolded in the leaves. I have examined considerable corn, and in 
some gardens this worm has done mucli damage.'' In a communi- 
cation under date of Aug. 25, 18G9 (Arnfir. Ento7nol,y ii, p. 43), Mrs. 
Treat writes : " The other day I passed through a large field of corn, 
where the depredations of this worm were visible on almost every stalk. 
They had done the work weeks before, eating through the leaves while 
they were folded around the staminate flowers, before the ears had be- 
gun to make their appearance. It is difiiicult to find an ear free from 
their depredations.** 
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The caterpilliirs infesting llic corn fields in Kew York during Octo- 
ber and NoTfmbtT are of a luter brood thun tboBo noticed above, al- 
thongh an earlier one may have escaped obserTatioD. Tlift eggB wliich 
prodacod them were probably luid npon the young ears of corn near their 
tips, where the young caterpillar would be in position to reach the silk 
as soon as it developed. Upon 
this tlicy feed atfirEt,an(l as their 
desire for food becomes more 
ardent, they penetrate to the 
young kernels and devour them- 
Tlie appearance of nn ear of corn 
eaten by tlie caterpillar is rep- 
resented in Fig. 28. When tho 
corn is in tho milk, it seems to 
be most jtalatablo to them. 
Thoy then bnrrow into and 
through the oars,* often con- 
fining themselves to their api- 
cal portion. When the por- 
tion near the base is eaten, ns 
shown in the figure, the cater- 
pillar has penetrated tho Iniska 
through a round hole of a size 
barely lurgo enough to admit 
Iho body, as seen in some ex- 
amples received by me from 
Ontario county. Occasionally 
the ear has been irregularly 
burrowed throughout its entire 
length.* Mould often follows 
the attack, (o the serious detri- 
ment of the com; and other in- 
sects are attracted, and continue 
the work tbnt the corn-worm 
had commenced. 

Kot only is the corn Mten 
while in the milk, hut the nearly 
mature caterpillars are capable 
of continuing iheir feeding 
even after it has becnme quite 
hard, as shown by caterpillars 
which I have fed in confine- 
ment, and as recorded by Prof. 
Claypolc (loc. cit.). 




Pio. S8.— Com e 

the citerpillir at different Btu:«» 
pup*, tb« cocoon at nrtb »nd till 
Mmt(EUIe;). 



*Forty.fint Ann. Sept. X. }'. SI. Africul. Soc. for IBBl (1882), p, 
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Its Ooonrrenoe in New York. 

Subsequent to the announcement of the appearance of this insect at 
South Bristol, Ontario county, information was received by me of its 
injuries in other towns of the county, in Livingston county (Country 
Geyitlenmn of Nov. 24tb), and in Albany and Schoharie counties. It 
has probably been distributed over all of the southern and middle por* 
tions of the State. Happening to mention to a friend in Albany the 
interesting occurrence of this southern species in the State of New 
York, he recalled the fact that somo green corn which hud been pur- 
chased perhaps two weeks previously for his table was found unfit for 
use from the gnawing of caterpillars contained within the husks. Be- 
lieving them to be identical with examples of the corn -worm which I 
was able to show him, he proposed to verify their identity. A severe 
frost had cut off the green corn in the vicinity of Albany, and com- 
paratively few lots. of surplus stock could be found at this date 
(Nov. 1st), at the vegetable stands and groceries, but in every one ex- 
amined, the injuries were discovered in a largo proportion of the oars : 
in some of them dead caterpillars were lying within the husks (with 
some still living), which had doubtless been killed by the frost, it 
could not be learned that this attack upon corn in the neighborhood 
of Albany had been previously noticed. It is strange that depreda- 
tions so general and so extensive as were these, could exist and still fail 
to arrest attention. 

The occurrence of this insect in injurious numbers in the State, for 
the first time, the past season, is undoubtedly the result of the unusually 
warm and dry summer and autumn months — conditions highly 
favorable to the increase of many of our insect i)ests, and to the exten- 
sion northwardly of southern forms. It had been numbered among 
New York species, and examples of the moth have been taken by col- 
lectors, although very rarely, in the extreme southern part of the State 
— on Long Island and elsewhere, but I do not know of its having 
been seen abroad, so far north in the State as Albany. 

There need be no apprehension that the species will continue its in- 
juries to corn in our State. Experience elsewhere has shown that its 
northern extension is only exceptional, resulting from unusnal con- 
ditions. Very many of the later caterpillars were killed by the early 
frosts, while those that had matured and entered the ground for 
pupation, will not, to any great extent, be able to withstand the severe 
cold of our northern winter. There may, therefore, be no survivors of 
the recent invaders, and whether they are to reappear the coming 
year in our corn-fields, may depend entirely upon the repetition of 
last summer's heat and drought, and the attendant flight hither of 
moths from the south. 
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Bexnedies. 

Wherever this species occurs in large numbers, it seems to be prac- 
ticable, by the use of the proper means employed in time, to prevent its 
becoming very destructive. As in other injurious species virhich have 
more than one annual brood, it is of the greatest importance that the 
remedial measures should be directed against the insect at its earliest 
appearance. 

Hand-picking. — Experience has shown that the " corn-worm '* may 
be controlled by collecting by hand the caterpillars of the first brood 
and destroying them. Even within the *' cotton-belt," in Georgia, 
where it abounds, it has been found that when ** the corn was carefully 
' wormed ' on two or three plantations, the boll-worms did not make their 
appearance that season on the cotton, notwithstanding that on neigh- 
boring plantations they committed great ravages." Their presence in 
the stalks can readily be detected by the holes eaten into the leaves ; 
and later, when they have migrated to the ear, their hiding places are 
shown by the eaten and blackened silk mingled with their excrementa. 
If the husks of such ears be partly opened at the top, the worm may 
be found and destroyed. 

Attracting by odor and drowning. — Another method which has 
given excellent results, where the insects occur abundantly, is to at- 
tract the moth when they are just from the pupa and before they have 
deposited their eggs, to a mixture of molasses and vinegar. The odor 
will draw them from quite a distance, and in their eagerness to feed 
apon the sweet substance, they are caught in it and drowned. As this 
method is equally serviceable for the capture of many of our injurious 
night-flying species, wo quote the experience of Col. Sorsby, of' Geor- 
gia, as given in the Patent Office Keport (Agriculture), for the year 
1855 (p. 285): — 

'^ We procured eighteen common-sized dinner plates, into each of 
which we put half a gill of vinegar and molasses, previously prepared 
in the proportion of four parts of the former to one of the latter. 
These plates were set on small stakes or poles driven into the ground 
in the cotton field, one to about each three acres, and reaching a little 
above the cotton plant, with a six-inch square board tacked on the top 
to receive the plate. These arrangements were made in the evening 
soon after the fiies had made their appearance ; the next morning we 
lonnd eighteen to thirty-five moths to each plate. The experiment was 
continued for five or six days, distributing the plates over the entire 
field ; each day's success increasing [? decreasing], until the numbers 
were reduced to two or three moths to each plate, when it was aban- 
doned as being no longer worthy of the trouble. The crop that year 
was very little injured by the boll-worm.'^ 
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Attracting to light. — Another method of collecting the moths is to 
attract them to lamps so constructed that the insects flying to them 
shall fall into a reseryoir arranged for the purpose, where they will be 
destroyed, as illustrated in Fig. 38 on page . Many styles of lamps 
have been devised which have been experimented with by the U. S. 
Entomological Commission in the cotton-fields of the Souths and illus- 
trated and explained in the Annual Reports of the Commission. The 
simplest form is that which is constructed as a torch, the oil reservoir 
being soldered to the center of a broad tin dish containing water with 
a small quantity of kerosene oil floating upon it, and fastened on the 
top of a stake thrust in the ground. 

Benefit of Destroying the Pirtt Brood. 

To illustrate the great importance of destroying the insects which 
would produce the first brood of a many brooded species, and the ease 
with which subsequent multiplication may at this time be prevented, 
we present the following calculation, showing the results which would 
follow the above experiments conducted /or a single night, ifpon the 
supposition that each female of five successive broods* would have de- 
posited its full quota of eggs, and that each egg would have produced 
a moth. It is scarcely necessary to add that not even a near approach 
to such an entire exemption from loss in the four distinct stages of in- 
sect life can ever occur in nature. 

The average number of moths to a plate, as given above, being twenty- 
six, the entire number captured during the night would have been 
four hundred and sixty-eight Assuming one-half of these to have been 
females, and each to contain five hundred egg8,f the caterpillars of the 
first brood would number one hundred and seventeen thousand. By the 
same method of calculation, we have for the second brood, twenty-nine 
and a quarter millions of caterpillars ; and continuing the computation 
until we reach the fifth and last brood, we have the amazing number 
of 45 7,03 1,^^50,000, 000 caterpillars, or exceeding four hundred and 
fifty-seven trillions. 

To present this computation in a more convenient and comprehen- 
sible form, — under the above conditions and by thesamo progressive in- 
crease, a corn-moth emerging from its pupa in May would be repre- 
sented by a progeny of nearly two trillions of caterpillars (1,953,125,- 
000,000) in its last annual brood in November, — a number fourteen 
hundred times greater than that of the entire human population (as 
estimated) of the globe. 

*In aU but the extreme southern portion of the cotton-belt, there arc, normally, five an- 
nual broods — the last appearing early in September. In exceptionally fine seasons, it is 
probable that there is also a sixth brood. {R^t. Commit. Agricul.^ for the year 1879| p. 
842.) 

^A boll-worm moth, dissected by Dr. Jno. Gamble, contained upwards of fire hundred 
eggs (Glover— K^U Commit. Iht. {Agrieul,)^ for 1855, p. 282). 
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Crambas Talgiragellns Clemens. 

The Vagabond Craynbus. 

Order Lepidoptera; Family Pyralid-s:. 

CLEMF.77S : in Proc. Acad. Nat. Sci. Phila., 1860, p.'203 (original description). 

Zkllkr: Beitr. Kennt. nordamer. Naclitf., 1, 1872, p. 93 (539), (comparative ob- 
Hervations, as C. choUybiroatris), 

Qkotb : in Canad. Entomol., xii, 1880, p. 17 (Vancouver locality) ; lb., p. 79, (list 
of Crambas species). 

LUTTNEB : in Alb, Eve. Joarn., of May 23, 1881* (ravages of *• army-worm "); lb., 
of July 1 (Crambus species and N. riolarm); lb., of Sept. 8 (cocoons, 
imago, and predictions) ; Courier and Freeman [Potsdam, N. Y.], of May 
26 (distribution, alarm, etc.); St. Lawrence Repub., of June 8 (ravages, 
habits, etc., with iV. Tioltns) ; lb., of Sept. 14 (eggs and motUa) ; lb., of 
Sept. 28 (reprint from Ogs. Daily Joum. , of Sept. 21); The Husband- 
man [Elmira, N. Y.J.of Sept. 14 (ravages, habits, description, transfor- 
mations, etc.); Ogdensburg [N. Y.] Daily Journ., of Sept. 21 (nmedies 
proposed); Count. Gent. [Albany, N. Y.], of June 2. xlvi, p. 85;) (from 
Alb. Eve. Journ., of May 23) ; lb., of June 9 (identiOed as iV. violans) ; 
lb., of Sept. 29 (abundance, predictions, etc.). 

: in Cincinnati Commercial, of Aug. 20 ; Cin. Dally Gazette, of Aug. 20 ; 

Science [N. Y. city], of Oct. 1, ii, p. 467 (abstracts of paper at A. A. A. 
S.). 

Adams : in Watertown [N. Y.] Daily Times, of Aug. 22 (history, etc.). 

HiLET : in Amer. Nat., xv, p. 574 (associated with N. violans) ; lb., p. 750; lb., 
p. 914 (abundance, description, and eggs). 

Saunders: in Canad. Entomol., xiii, pp. 181-3, 199, 200; in Ann. Rept. Ent. 
Soc. Ontario, for 1881-1882, (1883), pp. 6, 13 (general notice). 

KiLBY J in Ann. Rept. Commis. Agricul. for 1881-1882, (1882), pp. 179-183 (injury, 
natural history, description, remedies, and bibliography). 

The history herewith presented of the insect which suddenly ap- 
l)eared in such countless numbers in the pastures and meadows of 
Northern New York the past year (1881) is of such unusual in- 
terest, from the extent of its distribution, its serious ravages, the 
alarm excited by its advent, the probability of its recurrence, and also 
as affording an illustration of a phenomenon not unfrcquently ob- 
served by entomologists — of the sudden multiplication of a hitherto 
harmless insect into formidable and destructive hosts — that no 
apology is required for presenting it in more than ordinary detail, or 
for the repetition of much that has been already published by me (see 
references above) in several newspapers and other jouraals. 



BTotioe of its Oooorrence. 
On the 18th of May last, letters were received by me from Potsdam, 
N. Y., and also by Mr. T. L. Harison, Secretary of the State Agricul- 
tural Society, announcing a formidable invasion of the grass-lands 
of several of the towns of St. Lawrence county by the army-worm. 

*AU the following citations (except the lait two) are of ttie same year (18bl). 
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Attracting to light. — Another method of collecting the moths is to 
attract them to lamps so constructed that the insects flying to them 
shall fall into a reservoir arranged for the purpose, where they will he 
destroyed, as illustrated in Fig. 38 on page . Many styles of lamps 
have heen devised which have heen experimented with by the U. S. 
Entomological Commission in the cotton-fields of the Souths and illus- 
trated and explained in the Annual Reports of the Commission- The 
simplest form is that which is constructed as a torch, the oil reservoir 
being soldered to the center of a broad tin dish containing water with 
a small quantity of kerosene oil floating upon it, and fastened on the 
top of a stake thrust in the ground. 

Benefit of Destroying the First Brood, 
To illustrate the great importance of destroying the insects which 
would produce the first brood of a many brooded species, and the ease 
with which subsequent multiplication may at this time be prevented, 
we present the following calculation, showing the results which would 
follow the above experiments conducted /or a single night, ifpon the 
supposition that each female of five successive broods* would have de- 
posited its full quota of eggs, and that each egg would have produced 
a moth. It is scarcely necessary to add that not even a near approach 
to such an entire exemption from loss in the four distinct stages of in- 
sect life can ever occur in nature. 

The average number of moths to a plate, as given above, being twenty- 
six, the entire number captured during the night would have been 
four hundred and sixty-eight Assuming one-half of these to have been 
females, and each to contain five hundred eggs,f the caterpillars of the 
first brood would number one hundred and seventeen thousand. By the 
same method of calculation, we have for the second brood, twenty-nine 
and a quarter millions of caterpillars ; and continuing the computation 
until we reach the fifth and last brood, we have the amazing number 
of 457,031,250,000,000 caterpillars, or exceeding four hundred and 
fifty-seven trillions. 

To present this computation in a more convenient and comprehen- 
sible form, — under the above conditions and by the same progressive in- 
crease, a corn-moth emerging from its pupa in May would be repre- 
sented by a progeny of nearly two trillions of caterpillars (1,953,125,- 
000,000) in its last annual brood in November, — a number fourteen 
hundred times greater than that of the entire human population (as 
estimated) of the globe. 

*In all but the extreme southern portion of the cotton-belt, there are, normally, fire an- 
nual broods — the last appearing early in September. In exceptionally fine seasons, it is 
probable that there is also a sixtb brood. {Rq>L Commit. Agricul.^ for the year 1879, p. 
842.) 

f A boll-worm moth, dissected by Dr. Jno. Gamble, contained upwards of five hundrod 
eggs (Glover— Rtpt. Commit. Pat, {AgricuU)^ for 1865, p. 282). 
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Cnnnbus Tolg'iTagellns Clemens. 

The Vagabond Crambus. 

Order Lepidopteba; Family PrBALiDiE. 

Clemrns : in Proc. Acad. Nat. Sci. Phila., 1860, p. '203 (original deBcription). 

ZisLLBR: Beitr. Kennt. nordamer. Nacbtf., i, 1872, p. 93 (539), (comparative ob- 
servations, as C, ehalyldrostris), 

Grotk : in Canad. Entomol., xii, 1880. p. 17 (Vancouver localitj) ; lb., p. 79, (list 
of Crambus species). 

LiNTNER : in Alb. Eve. Jaurn., of May 23, 1881* (ravages of ** army-worm "); lb., 
of July 1 (Crambus species and N. riolanJi); lb., of Sept. 8 (cocoons, 
imago, and predictions) ; Courier and Freeman [Potsdam, N. Y.], of May 
26 (distribution, alarm, etc.) ; St. Lawrence Repub., of June 8 (ravagei*, 
babits, etc., with y. Tiol'tiu) ; lb., of Sept. 14 (eggs and motb») ; lb., of 
Sept. 28 (reprint from Ogs. Dally Jonm., of Sept. 21); The Husband- 
man [Elmira, N. T.],of Sept. 14 (ravages, habits, description, transfor- 
mations, etc.) ; Ogdensburg [N. Y.j Daily Joum., of Sept. 21 (n-medies 
proposed); Count. Gent. [Albany, N. Y.], of June 2, xlvi, p. 35.) (from 
Alb. Eve. Joum., of May 23) ; lb., of June 9 (ideoti6ed as i^^. tialans) ; 
lb., of Sept. 29 (abundance, predictions, etc.). 

: in Cincinnati Commercial, of Aug. 20 ; Cin. Daily Gazette, of Aug. 20 ; 

Science [N. Y. city], of Oct. 1, ii, p. 467 (abatzacts of paper at A. A. A* 
S.). 

Ad.\ms : in Watertown [N. Y.] Dally Times, of Aug. 22 (history, etc.). 

BiLEV : in Amer. Nat., xv, p. 574 (associated wltb if. wdaiu); lb., p. 750; lb., 
p. 914 (abundance, description, and eggs). 

Saunders : in Canad. Entomol., xiii, pp. 181-8, 199, 200 ; !o Aon. Rept. Ent. 
Soc. Ontario, for 1881-1882, (1882), pp. 6. 18 (general notice). 

KiLEY i in Ann. Rept. Commis. Agricul. for 1881-1882, (1882), pp. 179-183 (injury, 
natural history, description, remedies, and bibliography). 

The history herewith presented of the insect which saddenly ap- 
l^eared in such countless numbers in the pastures and meadows of 
Korthern New York the piist year (1881) is of such nnnsaal in- 
teresty from the extent of its distribution, its serious raTages, the 
alarm excited by its advent, the probability of its recurrence, and also 
OS affording an illustration of a phenomenon not nnfrcquently ob- 
served by entomologists — of the sudden multiplication of a hitherto 
liarmless insect into formidable and destructive hosts — that no 
»pology is required for presenting it in more than ordinarf detail, or 
Tor the repetition of much that has been already pablisbtfd bj me (see 
x-eferences above) in several newspapers and other jonf h 

First STotice of its Oooarrenoi. ; 
On the 18th of May last, letters were received tf^bam Pot^dafl^ 
^'. Y., and also by Mr. T. L. Harison, Sccretaiy ■'df ^jk^flbite Agricd* 
taral Society, announcing a formidable invaakNH if the grsL-.^htif 
of several of the towns of St. Lawrence ooanty 
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The ravages had only been observed daring the preceding ten days, 
but already had they increased to such magnitude that many exten- 
sive pastures had been completely ruined. The entire destruction of 
both the pastures and meadows was threatened, and serious detriment 
to the important dairy interests of the northern counties of the State 
was anticipated. My advice was asked as to the best means of arrest- 
ing the ravages. I had never witnessed an army- worm invasion, for- 
tunately of rare occurrence in the State of New York, and as the pres- 
ent one. seemed to promise unusual interest from its northern locality 
and early period of the year, I left Albany on the evening of the re- 
ception of the above information, in company with Secretary Harison, 
that, after personal observation, I might return more satisfactory re- 
plies to the inquiries addressed to me. 

Narrative of its Observation. 
Inquiries made at Rouse's Point, Clinton Co. — the extreme north- 
easterly portion of the State — failed to elicit any information of an 
attack in that vicinity. Our route thence, via the Ogdensburg and 
Lake Champlain railroad, traversed, for the most part, the wild and 
uncultivated parts of Clinton and Franklin counties, where but little 
grass occurred to invite grass-feeding insects. Leaving the railroad at 
Madrid, St. Lawrence county, and proceeding southward, the appear- 
ance of a pasture two miles from the station, on the farm of Mr. Fay, 
gave indication of attack such as had been described to us. Upon ex- 
amining several brown patches, it was found that the grass had been 
closely eaten off, and slowly traveling over the surface were a number 
of apparently sickly caterpillars, which were evidently the authors of 
the injury. In one low, wet spot, a large number of dead caterpillars 
were lying on the ground. Perhaps twenty-five could have been 
counted in an area of a square foot, which, from their condition, we 
believed to have been killed by the heavy rains of the three preceding 
days. In the entire absence of caterpillars feeding, it was questioned 
if the attack had been arrested by weather unfavorable to them, or had 

they been otherwise destroyed. A well- 
known "caterpillar-hunter" was present in 
unusual numbers, and had undoubtedly 
rendered good service in checking the dep- 
redations, for under one small stone 
turned up we found no less than five of 
the pretty Carabid beetle, Calosoma caH- 
dum (Fabr.) — a valued ally in our warfare 
against the hosts of injurious insects. That 
it may be recognized and protected when- 
ever discovered (together with other spe- 
cies of the crenus and family, nearly all of 

Fio. 29.— Calosoma calidum, ,° , .-i j i.t.'i j 

slightly enlarged, with further en- which have Similar predaceous habits, and 
iSfT*ipu«°^ •°^°°**«d maxu- ^^^ ^.^^y important agents in checking the 
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ezoessiye increase of our insect enemies, and of which it may serve as 
a representative form), it is shown in the accompanying figure. 

Observations at Morley. — In many of the pastures lying upon the 
road to Morley, patches, some of considerable extent, were seen where 
the grass had been destroyed, as we were told, during the past week. 
On entering Morley, a long stretch of a number of acres of pasture 
land sloping down to the west bank of Grass river was pointed out to 
us as an infested district. No shade of green could be seen upon it, 
and it looked, at the distance, like a barren, sandy surface. Upon 
reaching the residence of Secretary Harison, the unwelcome intelli- 
gence was communicated to him that the *' worm " had made its ap- 
pearance in his pastures. An examination of them showed their dep- 
redations, not extensiye, but quite unmistakable, on many of the 
little knolls where most of the grass had been eaten off nearly to the 
crown, leaving only the dead and bleached blades of last year's growth. 
A few caterpillars were discovered here, by turning over stones and 
pieces of decayed wood, but none were seen feeding or in travel. 

The farms of Mr. Lorenzo Fen ton and Mr. John Rutheford were next 
visited, where the " worms " had been reported in force. Upon each 
of these, several acres of elevated pasture land were almost as brown as 
in mid-winter, or, if showing any living vegetation, it was only sorrel or 
some other wild growth. Two weeks previous the same fields were 
entirely green and already affording fair pasturage. It was a strange 
ight to see these desolated fields — some having only portions de- 
;royed, but the browned areas daily enlarging — and almost an entire 
>sence of the destroying agents. We were told that the caterpillars 
3re in the ground, and that large numbers could be taken from 
dry piece of sod lifted in a certain portion of the field. We examined 
) place, which was almost stripped of its grass, but only a few larvso 
re found in the sod. The interesting discovery, however, was here 
ieof the subterranean retreat of the caterpillar, at about*a half-inch 
eath the surface, within a tube closely investing its body, composed 
^resh bits of green grass, closely compacted and fastened together 
liken threads, which at first sight seemed to be excrementa, but 
loser examination showed unaltered vegetable structure.* Pas- 
' from the surface of the ground seemed to lead to the cases, and 
peared to us that they might serve for the abode 6f the caterpillar 
g the day, which they would leave for feeding above ground at night. 
I stated to us, but on rather doubtful authority, that the eater- 
had been observed feeding in the day-time, when cautiously ap- 

correctness of this obseryation has been questioDed, and the material of the 
lonneed excrementa. Its true character can be determined beyond dispute an- 
ton. 

17 



130 FIBST AKKUAL BEPOBT OF THE STATE EKTOMOLOGIST. 

proached, but as soon as alarmed they qaickly withdrew beneath the 
surface. 

Observations at Potsdam. — I next visited Potsdam, St. Lawrence 
county, where the "worm" was reported as very abundant, and 
as having been very destructive. The reports had not been at all 
exaggerated. Hundreds of acres of pasturage in the town of Potsdam 
had been destroyed, and not a single farm, it was believed, had escaped 
attack. Under the kind escort of Mr. E. Glarkson, I was able to ex- 
amine the pastures and meadows upon several of the farms where the 
injuries had been the most severe. My observations upon the farm of 
Mr. L. Benson may serve to give an idea of the seriousness of these in- 
juries, not much exceeding what was seen by me elsewhere. An upland 
pasture, containing fifty acres, which, ten days previous to my visit, had 
afforded good pasturage, was now entirely brown. No grass could be 
seen in glancing over its whole extent, except over a narrow strip 
which had been used as a roadway when farming purposes necessitated 
occasional passing from one field to another. This, from some un- 
known cause, had remained green.* Upon stooping down and care- 
fully examining the surface, amongst the sorrel and other weeds which 
had not been eaten, an occasional blade of grass, overlooked by the 
caterpillars, could be discovered, averaging perhaps one blade to the 
square foot, so completely had the grass been destroyed. Hundreds of 
dead and dried, or nearly dead larvae, attached to stems and stalks 
of weeds, or last year's grass, at a height of from six to twelve inches 
above the ground, could be seen at one glance of the eye, by placing 
the head near the ground and looking over the field. In all proba- 
bility most of these were victims to starvation, and not to parasitism, 
as at first thought, for no parasites were subsequently obtained from 
a large collection made of them. 

A meadow belonging to Mr. Benson, adjoining the above pasture, 
and bearing a fine growth of grass, was seen to present a few spots 
having a suspicious appearance. One of these was examined, and in a 
small piece of sod six inches square cut by a spade, about twenty of the 
caterpillars were found, several of which (perhaps all, previous to their 
disturbance by tearing the sod apart) were contained in the green 
tubular cases previously mentioned. As a test of the distribution of 
the caterpillars throughout the meadow, pieces of sod were taken up 
at random in several places, by walking two or three rods with closed 
eyes and then inserting the spade in the ground. In each instance, 
larvae were discovered. In view of this discovery, not previously sus- 
pected, Mr. Benson proposed at once turning in his stock and feeding 
off the grass before it should meet with the destruction to which it 

^'Perhaps the larvae had found the soil too much compacted from even the modermte 
amount of travel over it, to permit of its penetration for the construction of their subter* 
ranean galleries. 
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aeemed doomed. I counseled a delay of a few days, until some ex- 
periments could be made of means which might perhaps prevent far- 
ther depredations. It was suggested that strips of about ten feet in 
width should be staked off in the meadow, and that some harmless 
substance (not daring to recommend poisonous ones on meadow land), 
which might render the grass unpalatable for food to the larvae, be 
scattered over each strip. Upon one plaster might be used, upon the 
next lime, upon another ashes, on another salt, and on a fifth road- 
dust These applications were to be made when the grass was wet 
\*-ith rain or dew, and renewed if washed away by the rain. The rela- 
tive effect of the several applications was to be noticed, and if effect- 
ual in arresting the depredations, that which gave the best result 
should be employed at large. 

Upon another farm, that of Mr. R. C. Green, I examined a side-hill 
pasture of several acres, of which about two acres had been destroyed. 
A line separating this portion from the uninjured part, running down 
the hill, was distinctly traceable, but no cause for its existence could 
be discovered, either in the character of the soil or conformation of the 
ground. Perhaps it marked but a temporary limit, which may have 
shown an advance the following day. Another field below, on quite 
low ground, was so entirely browned that I could not convince those 
with me that it had not been winter-killed, until by stooping down 
and parting the dead grass of the preceding year, I was able to point 
out a thick growth of new grass closely eaten to the surface of the 
ground. 

Characteristics of the Attack. 

Several interesting features characterized this attack. It was in most 
instances observed first on upland and old pastures, — differing in this 
particular from the invasions of the northern army- worm, Leucania 
unipunctay which ordinarily commences on low grass lands, working 
thence upward. 

Its progress was remarkably rapid. A brown patch first observed in 
a pasture would rapidly extend its area, and often embrace the entire 
field in from ten to twelve days. Whether this was the result of the 
spreading of the larvaB from certain points where the eggs had been 
deposited, or the unequal hatching of the eggs distributed over entire 
fields, as influenced by various conditions of warmth, moisture, etc., I 
could not ascertain, for the brief time which I was able to devote to 
my observations did not permit of the detection of the eggs or their 
empty shells. 

The secrecy wjith which the depredations were conducted was un- 
nsnal and surprising. The extension of the infested areas could be ob- 
served from day to day, seemingly as causeless as a blight. Only a few 
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persons had seen the larvae, and fewer still had witnessed their feeding. 
They were^ for the above reasons, believed to be nocturnal feeders. An 
informant, who had observed the movement of a blade of grass, which, 
retaining its attachment to the root, had its tip bent downward and 
carried into a hole in the ground, inclined to the belief that most of 
the feeding, and all of that done during the day, was subterraneous, the 
larva gradually drawing the blade in its concealed retreat as it fed 
upon it. Objections to this theory were found in that the grass was 
usually eaten closely down to the crown of the root, and that holes in 
the soil which should lead to such retreats were very rarely seen. 

Local G-atherings of Caterpillars. 
No migration, like the hunger-impelled marches of the army-worm 
had been seen, or any common progressive movement of the caterpil- 
lars. In two instances, as narrated to me, immense numbers were ob- 
served in assemblages so large as to give countenance to the prevalent 
idea of an army-worm invasion. In both cases they had collected 
about the base and upon the trunk of a tree (a maple and an oak), to 
the height of two or three feet above the ground. They not only en- 
tirely covered the surface, but were piled upon one another so that, as 
stated, they could have been scooped up by handfuls. This oocnrred 
at Potsdam, three days previous to my visit to the place. That I 
might, if possible, verify these statements, I visited one of the locah- 
ties of these gatnerings, on the farm of Mr. L. D. Partridge, upon an 
island in the Raquette river. The caterpillars had evidently been 
here m force, for all the grass upon the island had been eaten. The 
oak tree which had been mentioned as the gathering point was readily 
found, as it was the only oak in the field. It was evident that their 
number had not been misrepresented, for the trunk was found en- 
veloped to a height of eighteen inches, with a firm web of silk whioh 
had been spun by the hosts of larvsB, as was also a decayed stump of 
about two feet in height, standing a few inches from the tree. Upon 
the upper surface of a prostrate log adjacent, and extending thence a 
short distance over the ground in the direction of the tree was a simi- 
lar web, and some large stones lying at the base of the tree were also 
coated in the same manner. The web, especially that npon the tree, 
was of so firm a texture that it could be stripped from the bark in a 
contiuQous sheet like a piece of woven silk. There were no excrementa 
mingled with it. Throughout the sheet were little openings of yarions 
sixes, averaging perhaps one-fourth of an inch, for which I was unable 
to account. They could not have been places of egress, for the con- 
struction of the web clearly did not permit of such immense numbers of 
caterpillars as were necessary to its formation, to have been massed 
beneikthit. 
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A few Btraggiers of this host had been left behind and were aim- 
lessly, it appeared, traveling slowly over the web. They were secured 
and, on comparison, were ascertained to be identical with those which ' 
I had elsewhere observed. The object of the assemblage at this par- 
ticular point can only be conjectured. It was not for feeding, for the 
closest scrutiny failed to give evidence that the larvae had ascended 
the tree even to the height of the lower branches. It is possible that 
there may have been a migration at this time and place from the deso- 
lated pasture, and the shade of this, the only large tree in the vicinity, 
may have been sought as an agreeable refuge from the hot sun sud- 
denly appearing after one of the *^ April showers "which characterized 
this portion of the month of May. 

Alarm Excited by the Attack. 

As previously stated, the insect — the abundance and the ravages of 
which have been recounted — was generally accepted, throughout the 
district invaded, as the " army-worm. " The local papers contained 
notices of its appearance at different points, and gave statements of 
the number of acres of grass already destroyed on several farms. The 
Courier and Freeman^ of Potsdam, of May 26th, in an extended notice 
which it gives, states: *' So far as we have heard, farmers are making 
no general effort to check the pest. An occasional furrow is turned 
or a piece of land rolled, but no combined and effective work is being 
done." The editor records sales of cattle that had been made in the 
vicinity, during the week, of ninety-four head, at low prices quoted, in 
anticipation of the entire destruction of grass in both pastures and 
meadows. Long extracts were made from the writings of Dr. Fitch 
and Prof. Riley, of the appearance and habits of the army- worm with 
methods for fighting it, so that it might be properly met when the 
existing demonstration should have developed into those migratory 
armies of which such graphic accounts have been given. Throughout 
St Lawrence county, where the ravages had been the most serious, 
general consternation prevailed, not confined to agriculturists, for 
there was well-founded apprehension that every lawn and grass-plot 
would be invaded. It became the common topic of village conversa- 
tion. At a meeting of the Ogdensburg Board of Trade, on the 23d of 
May, resolutions were passed, requesting from the State Entomologist 
such information and recommendations as might be of service to the 
farmers and the public generally. The Secretary wrote at this time : 
** Hundreds of acres in the towns of Oswegatchie, Lisbon and Morris- 
town are completely ruined. If an army of Rebels or Fenians had in- 
vaded our frontier, the people could not have been more excited than 
just now over the ravages of this pest. Time can only tell what dam- 
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age St. Lawrence county may be obliged to sustain on its account. 
Acres of pasture can be seen without a spear of grass upon them." 

Deioription of the Caterpillar. 

The caterpillars which I collected in the towns of Morley and Pots* 
dam, and which I saw at those places slowly traveling over the herb- 
age, lying dead upon the ground, attached to spears of dead grasses, 
or taken from their retreats among the roots of the grass, 
were, beyond doubt, the authors of the above-noticed rav- 
ages, although at no time detected in the work. Their ap-^ 
pearance is shown in Fig. 30, and may be described as fol- 
lows : They were of a slender, cylindrical form with the 
normal number of legs — sixteen. Their color was usu- 
ally sordid or obscure greenish, with a shining black head 
of rather more than one-half the diameter of the body, and 
the upper part of the following segment, brown. Their 
markings were in spots, and not in lines. On the upper 
side of the principal segments (differing always on the 
front ones) there were four glassy, slightly elevated, brown 
spots, each bearing a black hair of about the length of one- 
third the diameter of the body ; of these the anterior pair 
of each segment are broadly oval and two-dotted, the outer 
Fio. 80. — dot having the hair, and the posterior pair elongate-ellipti- 
tbe VaffaboDd cal with the hair upon its outer portion. On the side of 
CraJbus VOL. t^® body, immediately over the small black spiracle or 
oivAaiLLus— breathing-pore is a subtriangular brown spot (also bearing 
und site. a hair), an arm from which extends downward behind the 
spiracle, partly surrounding it. Beneath the spiracle is a less conspicu- 
ous, elongate-oval, brown spot, in which are two short hairs. Below 
and somewhat back of these is an oblique-oval, brown spot with a long 
hair. Still downward and directly over the base of the prolegs is an 
obscure crescentiform spot, in which some black points (four or more), 
bear minute, blackish hairs. The joints of the thoracic legs are 
marked with brown outwardly, and the plantae of the prolegs (the small 
prehensile hooks encircling their tips) are blackish.* The average 
length of the larvse was about three-fourths of an inch. It was sub- 
sequently found that they had at this time about attained matarity. 

The Species not Determined at the Time. 

I was unable, at the time of my visit, to determine whether or not 
the depredator was that of Leucania nnipuncta. If that species, it 

*Tbe deUiU of this description and the figure are from alcoholic examples. 
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differed greatly from its appearance at maturity, in not showing the 
characteristic stripes and in other particulars. But I had never seen the 
latter in its immature stages, — the published descriptions were not 
sufficiently full to remove all doubt, — and from the small size of the 
former, two meltings would be required in order to attain to the mature 
sise of the army- worm, and even in a single molting very great change 
in appearance and form is often developed. The observed habits dif- 
fered in important particulars from those ascribed to that species, 
and, above all, the time was nearly two months in advance of the 
proper season for its presence in Northern New York. Moreover, I 
could find no record of its occurrence in destructive numbers in that 
portion of our State, which lies outside of the limits of its serious rav- 
ages in the map given by Dr. Packard.* 

Observed in Jefferson and Oswego Counties, 

On my return from Potsdam, via the Koine, Watertown, and Ogdens- 
burg railroad, the ravages of the caterpillars could be readily detected 
from the windows of the moving train at various places in St. Lawrence, 
Jefferson, and Oswego counties, by the brown patches, usually of small 
extent, on knolls and in the more elevated portions of the pastures 
bordering the road. Near Richville, several large infested patches were 
seen. None were noticed at Keen's Station. At about a mile south 
of Sanford's Corners, in Jefferson county, and continuing for somQ 
distance farther, traces of the attack were visible in small browned 
spots in the pastures. Within about two miles of Watertown, it be- 
came quite noticeable, and for a few miles beyond, several pastures 
showed the higher portions infested, and a grain field was also believed 
to be suffering from it. It was again noticed as we approached Adam's 
Center, and after leaving Sandy Creek, in Oswego county. South of 
this point, it was suspected in places, but I could not be positive of its 
presence. 

Additi(»ial Collections of Larvae at PotsdaoL 

A number of the larvae which I had collected were placed in a box 
with sod, and brought home with me. They were objects of interest 
to many of my fellow passengers en route, as the hitherto unrecognized 
authors of the injuries with which they were familiar. The larvsB 
proved difficult to rear in confinement, and although as near an ap- 
proach as was convenient to their natural condition was given them, 
most of them died within a few days ; a few escaped. Two of their 
cocoons only were subsequently taken from the sod. One of the cater- 

^MrUh Ann. Sept. U, 8. Geolog.-Oto^aph. Surv. Terr., for 1875 (1877), map 8. 



12G FIRST ANNUAL REPORT OP THE STATE ENTOMOLOGIST, 

Attracting to light. — Another method of collecting the moths is to 
attract them to lamps so constructed that the insects flying to them 
shall fall into a reservoir arranged for the purpose, where they will be 
destroyed, as illustrated in Fig. 38 on page . Many styles of lamps 
have been devised which have been experimented with by the U. S. 
Entomological Commission in the cotton-fields of the South, and illus- 
trated and explained in the xlnnual Reports of the Commission. The 
simplest form is that which is constructed as a torch, the oil reservoir 
being soldered to the center of a broad tin dish containing water with 
a small quantity of kerosene oil floating upon it, and fastened on the 
top of a stake thrust in the ground. 

Benefit of Destroying the First Brood, 
To illustrate the great importance of destroying the insects which 
would produce the first brood of a many brooded species, and the ease 
with which subsequent multiplication may at this time be prevented, 
we present the following calculation, showing the results which would 
follow the above experiments conducted /or a single nighty iTpon the 
supposition that each female of five successive broods* would have de- 
posited its full quota of eggs, and that each egg would have produced 
a moth. It is scarcely necessary to add that not even a near approach 
to such an entire exemption from loss in the four distinct stages of in- 
sect life can ever occur in nature. 

The average number of moths to a plate, as given above, being twenty- 
six, the entire number captured during the night would have been 
four hundred and sixty-eight Assuming one-half of these to have been 
females, and each to contain five hundred eggs,f the caterpillars of the 
first brood would number one hundred and seventeen thousand. By the 
same method of calculation, we have for the second brood, twenty-nine 
and a quarter millions of caterpillars ; and continuing the computation 
until we reach the fifth and last brood, we have the amazing number 
of 457,031,250,000,000 caterpillars, or exceeding four hundred and 
fifty-seven trillions. 

To present this computation in a more convenient and comprehen- 
sible form, — under the above conditions and by the same progressive in- 
crease, a corn-moth emerging from its pupa in May would be repre- 
sented by a progeny of nearly two trillions of caterpillars (1,953,125,- 
000,000) in its last annual brood in November, — a number fourteen 
hundred times greater than that of the entire human population (as 
estimated) of the globe. 

♦In all but the extreme Routhern portion of the cotton-belt, there are, normaUy, five an- 
nual broods — the last appearing early in September. In exceptionall}' fine seasons, it is 
probable that there is also a sixth brood. {R^t. Commit. Atjricul.^ for the year 1879, p. 
842.) 

f A boll-worm moth, dissected by Dr. Jno. Gamble, contained upwards of five hundred 
eggs (Glover— R«pt, Commit. Pat. {Agrieul,), for 1855, p. 282). 
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Crainbas Talgrifagrellns Clemens. 

The Vagabond Crambus. 

Order Lepidoptera; Family PyRALiDiE. 

Clemrns : in Proc. Acad. Nat. Sci. Phila., 1860, p.'208 (original deBcription). 

Zkllkr: Beltr. Kennt. nordamer. Naclitf., i, 1872, p. 93 (539), (comparative ob- 
servations, as C. ehalybiroatris), 

Grotk : in Canad. Entomol., xii, 1880, p. 17 (Vancouver locality) ; lb., p. 79, (list 
of Crambus species). 

LiNTNER : in Alb. Eve. Journ., of May 23, 1881* (ravages of ** army-worm "); lb., 
of July 1 (Crambus species and N. tiolariH) ; lb., of Sept. 8 (cocoons, 
imago, and predictions) ; Courier and Freeman [Potsdam, N. Y.], of May 
26 (distribution, alarm, etc.) ; St. Lawrence Repub., of June 8 (ravages, 
babits, etc., with iV. viol'ins) ; lb., of Sept. 14 (eggs and moths); lb., of 
Sept. 28 (reprint from Ogs. Daily Journ., of Sept. 21); Tlie Husband- 
man [Elmira, N. Y.],of Sept. 14 (ravages, babits, description, transfor- 
mations, etc.) ; Ogdensburg [N. Y.j Daily Journ., of Sept. 21 (nmedies 
proposed); Count. Gent. [Albany, N. Y.], of June 2, xlvi, p. 35) (from 
Alb. Eve. Journ., of May 23) ; lb., of June 9 (identi6ed as N, violans) ; 
lb., of Sept. 29 (abundance, predictions, etc.). 

: in Cincinnati Commercial, of Aug. 20 ; Cin. Daily Gazette, of Aug. 20 ; 

Science [N. Y. city], of Oct. 1, ii, p. 467 (abstracts of paper at A. A. A. 
S.). 

Adams : in Watertown [N. Y.] Daily Times, of Aug. 22 (history, etc.). 

Riley : in Amer. Nat., xv, p. 574 (associated with N. violans) ; lb., p. 750; lb., 
p. 914 (abundance, description, and eggs). 

Saunders : in Canad. Entomol., xiii, pp. 181-3, 199, 200 ; in Ann. Rept. Ent. 
Soc Ontario, for 1881-1882,(1882), pp. 6, 13 (general notice). 

Riley t in Ann. Rept. Commis. Agricul. for 1881-1882, (1882), pp. 179-183 (injury, 
natural history, description, remedies, and bibliography). 

The history herewith presented of the insect which suddenly ap- 
l>eared in such countless numbers in the pastures and meadows of 
Northern New York the past year (1881) is of such unusual in- 
teresty from the extent of its distribution^ its serious ravages, the 
alarm excited by its advent, the probability of its recurrence, and also 
as affording an illustration of a phenomenon not un frequently ob- 
served by entomologists — of the sudden multiplication of a hitherto 
harmless insect into formidable and destructive hosts — that no 
apology is required for presenting it in more than ordinary detail, or 
for the repetition of much that has been already published by me (see 
references above) in several newspapers and other journals. 

First Notice of its Ooourrence. 
On the 18th of May last, letters were received by me from Potsdam, 
N. Y., and also by Mr. T. L. Harison, Secretary of the State Agricul- 
tural Society, announcing a formidable invasion of the grass-lands 
of several of the towns of St. Lawrence county by the army-worm. 

*AU the following citations (except the last two) are of the same year (18bl). 
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The ravages had only been observed daring the preceding ten days, 
but ah'eady had they increased to such magnitude that many exten- 
sive pastures had been completely ruined. The entire destruction of 
both the pastures and meadows was threatened, and serious detriment 
to the important dairy interests of the northern counties of the State 
was anticipated. My advice was asked as to the best means of arrest- 
ing the ravages. I had never witnessed an army- worm invasion, for- 
tunately of rare occurrence in the State of New York, and as the pres- 
ent one seemed to promise unusual interest from its northern locality 
and early period of the year, I left Albany on the evening of the re- 
ception of the above information, in company with Secretary Harison, 
that, after personal observation, I might return more satisfactory re- 
plies to the inquiries addressed to me. 

Narrative of its Observation. 
Inquiries made at Rouse's Point, Clinton Co. — the extreme north- 
easterly portion of the State — failed to elicit any information of an 
attack in that vicinity. Our route thence, via the Ogdensburg and 
Lake Champlain railroad, traversed, for the most part, the wild and 
uncultivated parts of Clinton and Franklin counties, where but little 
grass occurred to invite grass-feeding insects. Leaving the railroad at 
Madrid, St. Lawrence county, and proceeding southward, the appear- 
ance of a pasture two miles from the station, on the farm of Mr. Fay, 
gave indication of attack such as had been described to us. Upon ex- 
amining several brown patches, it was found that the grass had been 
closely eaten off, and slowly traveling over the surface were a number 
of apparently sickly caterpillars, which were evidently the authors of 
the injury. In one low, wet spot, a large number of dead caterpillars 
were lying on the ground. Perhaps twenty-five could have been 
counted in an area of a square foot, which, from their condition, we 
believed to have been killed by the heavy rains of the three preceding 
days. In the entire absence of caterpillars feeding, it was questioned 
if the attack had been arrested by weather unfavorable to them, or had 

they been otherwise destroyed. A well- 
known "caterpillar-hunter" was present in 
unusual numbers, and had undoubtedly 
rendered good service in checking the dep- 
redations, for under one small stone 
turned up we found no less than five of 
the pretty Carabid beetle, Calosoma call- 
dum (Fabr.) — a valued ally incur warfare 
against the hosts of injurious insects. That 
it may be recognized and protected when- 
ever discovered (together with other spe- 
cies of the genus and family, nearly all of 

Fio. 29.— Calosoma calidum, ,. , , .., i i.*.l j 

siigbUy enlarged, with further en- which have Similar preuaceous haoits, and 
uJfT.ipi^' "f-""-! ">«"- „e very important agents in checking the 
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excessive increase of our insect enemies, and of which it may serve as 
a representative form), it is shown in the accompanying figure. 

Observations at Morley. — In many of the pastures lying upon the 
road to Morley, patches, some of considerable extent, were seen where 
the grass had been destroyed, as we were told, during the past week. 
On entering Morley, a long stretch of a number of acres of pasture 
land sloping down to the west bank of Grass river was pointed out to 
us as an infested district. No shade of green could be seen upon it, 
and it looked, at the distance, like a barren, sandy surface. Upon 
reaching the residence of Secretary Harison, the unwelcome intelli- 
gence was commanicated to him that the '' worm " had made its ap- 
pearance in his pastures. An examination of them showed their dep- 
redations, not extensive, but quite unmistakable, on many of the 
little knolls where most of the grass had been eaten off nearly to the 
crown, leaving only the dead and bleached blades of last year's growth. 
A few caterpillars were discovered here, by turning over stones and 
pieces of decayed wood, but none were seen feeding or in travel. 

The farms of Mr. Lorenzo Fenton and Mr. John Butheford were next 
visited, where the " worms " had been reported in force. Upon each 
of these, several acres of elevated pasture land were almost as brown as 
in mid-winter, or, if showing any living vegetation, it was only sorrel or 
some other wild growth. Two weeks previous the same fields were 
entirely green and already affording fair pasturage. It was a strange 
sight to see these desolated fields — some having only portions de- 
stroyed, but the browned areas daily enlarging — and almost an entire 
absence of the destroying agents. We were told that the caterpillars 
were in the ground, and that large numbers could be taken from 
every piece of sod lifted in a certain portion of the field. We examined 
the place, which was almost stripped of its grass, but only a few larvso 
were found in the sod. The interesting discovery, however, was here 
made of the subterranean retreat of the caterpillar, at about*a half-inch 
beneath the surface, within a tube closely investing its body, composed 
of fresh bits of green grass, c]osely compacted and fastened together 
by silken threads, which at first sight seemed to be excrementa, but 
on closer examination showed unaltered vegetable structure.'*' Pas- 
sages from the surface of the ground seemed to lead to the cases, and 
it appeared to us that they might serve for the abode 6f the caterpillar 
during the day, which they would leave for feeding above ground at night. 
It was stated to ns, but on rather doubtful authority, that the cater- 
pillars had been observed feeding in the day-time, when cautiously ap- 

*The correctness of this obseryation has been questioned, and the material of the 
«Me pronounced excrementa. Its true character can be determined beyond dispute an- 
other seaaon. 

17 
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preached, but as soon as alarmed they quickly withdrew beneath the 
snrface. 

Observations at Potsdam. — I next visited Potsdam, St Lawrence 
county, where the "worm" was reported as very abundant, and 
as having been very destructive. The reports had not been at all 
exaggerated. Hundreds of acres of pasturage in the town of Potsdam 
had been destroyed, and not a single farm, it was believed, had escaped 
attack. Under the kind escort of Mr. E. Glarkson, I was able to ex- 
amine the pastures and meadows upon several of the farms where the 
injuries had been the most severe. My observations upon the farm of 
Mr. L. Benson may serve to give an idea of the serioasness of these in- 
juries, not much exceeding what was seen by me elsewhere. An upland 
pasture, containing fifty acres, which, ten days previous to my visit, had 
afforded good pasturage, was now entirely brown. No grass could be 
seen in glancing over its whole extent, except over a narrow strip 
which had been used as a roadway when farming purposes necessitated 
occasional passing from one field to another. This, from some un- 
known cause, had remained green.* Upon stooping down and care- 
fully examining the surface, amongst the sorrel and other weeds which 
had not been eaten, an occasional blade of grass, overlooked by the 
caterpillars, could be discovered, averaging perhaps one blade to the 
square foot, so completely had the grass been destroyed. Hundreds of 
dead and dried, or nearly dead larvae, attached to stems and stalks 
of weeds, or last year's grass, at a height of from six to twelve inches 
above the ground, could be seen at one glance of the eye, by placing 
the head near the ground and looking over the field. In all proba- 
bility most of these were victims to starvation, and not to parasitism, 
as at first thought, for no parasites were subsequently obtained from 
a large collection made of them. 

A meadow belonging to Mr. Benson, adjoining the above pasture, 
and bearing a fine growth of grass, was seen to present a few spots 
having a suspicious appearance. One of these was examined, and in a 
small piece of sod six inches square cut by a spade, about twenty of the 
caterpillars were found, several of which (perhaps all, previous to their 
disturbance by tearing the sod apart) were contained in the green 
tubular cases previously mentioned. As a test of the distribution of 
the caterpillars throughout the meadow, pieces of sod were taken np 
at random in several places, by walking two or three rods with closed 
eyes and then inserting the spade in the ground. In each instance, 
larvae were discovered. In view of this discovery, not previously sus- 
pected, Mr. Benson proposed at once turning in his stock and feeding 
off the grass before it should meet with the destruction to which it 

^Perhaps the larvae had found the soil too much compacted from even the moderate 
amouDt of travel over it, to permit of its penetration for the constmction of their sabter^ 
ranean galleries. 
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seemed doomed. I connaeled a delay of a few days, until some ex- 
periments coald be made of means which might perhaps prevent far- 
ther depredations. It was suggested that strips of about ten feet in 
width should be staked off in the meadow, and that some harmless 
substance (not daring to recommend poisonous ones on meadow land), 
which might render the grass unpalatable for food to the larvae, be 
scattered over each strip. Upon one plaster might be used, upon the 
next lime, upon another ashes, on another salt, and on a fifth road- 
dust. These applications were to be made when the grass was wet 
\%ith rain or dew, and renewed if washed away by the rain. The rela- 
tive effect of the several applications was to be noticed, and if effect- 
ual in arresting the depredations, that which gave the best result 
should be employed at large. 

Upon another farm, that of Mr. R. C. Green, I examined a side-hill 
pasture of several acres, of which about two acres had been destroyed. 
A line separating this portion from the uninjured part, running down 
the hill, was distinctly traceable, but no cause for its existence could 
be discovered, either in the character of the soil or conformation of the 
ground. Perhaps it marked but a temporary limit, which may have 
shown an advance the following day. Another field below, on quite 
low ground, was so entirely browned that I could not convince those 
with me that it had not been winter-killed, until by stooping down 
and parting the dead grass of the preceding year, I was able to point 
out a thick growth of new grass closely eaten to the surface of the 
ground. 

Characteristics of the Attack. 

Several mteresting features characterized this attack. It was in most 
instances observed first on upland and old pastures, — differing in this 
particular from the invasions of the northern army- worm, Leucania 
unipuncta, which ordinarily commences on low grass lands, working 
thence upward. 

Its progress was remarkably rapid. A brown patch first observed in 
H pasture would rapidly extend its area, and often embrace the entire 
field in from ten to twelve days. Whether this was the result of the 
spreading of the larvsB from certain points where the eggs had been 
deposited, or the unequal hatching of the eggs distributed over entire 
fields, as influenced by various conditions of warmth, moisture, etc., I 
could not ascertain, for the brief time which I was able to devote to 
my observations did not permit of the detection of the eggs or their 
empty shells. 

The secrecy with which the depredations were conducted was un- 
usual and surprising. The extension of the infested areas could be ob- 
served from day to day, seemingly as causeless as a blight. Only a few 



132 FIRST AKl^UAL BEPOBT OF THE STATE ENTOMOLOGIST. 

persons had seen the larvae, and fewer still had witnessed their feeding. 
They were, for the above reasons, believed to be nocturnal feeders. An 
informant, who had observed the movement of a blade of grass, which, 
retaining its attachment to the root, had its tip bent downward and 
carried into a hole in the ground, inclined to the belief that most of 
the feeding, and all of that done during the day, was subterraneous, the 
larva gradually drawing the blade in its concealed retreat as it fed 
upon it. Objections to this theory were found in that the grass was 
usually eaten closely down to the crown of the root, and that holes in 
the soil which should lead to such retreats were very rarely seen. 

Local Gkitherings of Caterpillars. 

No migration, like the hunger-impelled marches of the army-worm 
had been seen, or any common progressive movement of the caterpil- 
lars. In two instances, as narrated to me, immense numbers were ob- 
served in assemblages so large as to give countenance to the prevalent 
idea of an army-worm invasion. In both cases they had collected 
about the base and upon the trunk of a tree (a maple and an oak), to 
the height of two or three feet above the ground. They not only en- 
tirely covered the surface, but were piled upon one another so that, as 
stated, they could have been scooped up by handfuls. This occurred 
at Potsdam, three days previous to my visit to the place. That I 
might, if possible, verify these statements, I visited one of the locali- 
ties of these gatnerings, on the farm of Mr. L. D. Partridge, upon an 
island in the Raquette river. The caterpillars had evidently been 
here m force, for all the grass upon the island had been eaten. The 
oak tree which had been mentioned as the gathering point was readily 
found, as it was the only oak in the field. It was evident that their 
number had not been misrepresented, for the trunk was found en- 
veloped to a height of eighteen inches, with a firm web of silk which 
had been spun by the hosts of larvae, as was also a decayed stump of 
about two feet in height, standing a few inches from the tree. Upon 
the upper surface of a prostrate log adjacent, and extending thence a 
short distance over the ground in the direction of the tree was a simi- 
lar web, and some large stones lying at the base of the tree wore also 
coated in the same manner. The web, especially that upon the tree, 
was of so firm a texture that it could be stripped from the bark in a 
continuous sheet like a piece of woven silk. There were no excrements 
mingled with it. Throughout the sheet were little openings of various 
sizes, averaging perhaps one-fourth of an inch, for which I was unable 
to account. They could not have been places of egress, for the con- 
struction of the web clearly did not permit of such immense numbers of 
caterpillars as were necessary to its formation, to have been massed 
beneath it 
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A few Stragglers of this host had been left behind and were aim- 
lessly, it appeared, traveling slowly over the web. They were secured 
and, on comparison, were ascertained to be identical with those which 
I had elsewhere observed. The object of the assemblage at this par- 
ticular point can only be conjectured. It was not for feeding, for the 
closest scrutiny failed to give evidence that the larvae had ascended 
the tree even to the height of the lower branches. It is possible that 
there may have been a migration at this time and place from the deso- 
lated pasture, and the shade of this, the only large tree in the vicinity, 
may have been sought as an agreeable refuge from the hot sun sud- 
denly appearing after one of the '^ April showers "which characterized 
this portion of the month of May. 

Alarm Sxoited by the Attack. 
As previously stated, the insect — the abundance and the ravages of 
which have been recounted — was generally accepted, throughout the 
district invaded, as the "army-worm.*' The local papers contained 
notices of its appearance at different points, and gave statements of 
the number of acres of grass already destroyed on several farms. The 
Courier and Freeman, of Potsdam, of May 26th, in an extended notice 
which it gives, states: '^ So far as we have heard, farmers are making 
no general effort to check the pest An occasional furrow is turned 
or a piece of land rolled, but no combined and effective work is being 
done.'' The editor records sales of cattle that had been made in the 
vicinity, during the week, of ninety-four head, at low prices quoted, in 
anticipation of the entire destruction of grass in both pastures and 
meadows. Long extracts were made from the writings of Dr. Fitch 
and Prof. Biley, of the appearance and habits of the army-worm with 
methods for fighting it, so that it might be properly met when the 
existing demonstration should have developed into those migratory 
armies of which such graphic accounts have been given. Throughout 
St Lawrence county, where the ravages had been the most serious, 
general consternation prevailed, not confined to agriculturists, for 
there was well-founded apprehension that every lawn and grass-plot 
would be invaded. It became the common topic of village conversa- 
tion. At a meeting of the Ogdensburg Board of Trade, on the 23d of 
May, resolutions were passed, requesting from the State Entomologist 
such information and recommendations as might be of service to the 
farmers and the public generally. The Secretary wrote at this time: 
** Hundreds of acres in the towns of Oswegatchie, Lisbon and Morris- 
town are completely ruined. If an army of Rebels or Fenians had in- 
vaded our frontier, the people could not have been more excited than 
just now over the ravages of this pest. Time can only tell what dam- 
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age St LawreQce county may be obliged to sustain on its account* 
Acres of pasture can be seen without a spear of grass upon them." 

Description of the Caterpillar. 

The caterpillars which 1 collected in the towns of Morley and Pots- 
dam, and which I saw at those places slowly traveling over the herb- 
age, lying dead upon the ground, attached to spears of dead grasses, 
or taken from their retreats among the roots of the grass, 
were, beyond doubt, the authors of the above-noticed rav- 
ages, although at no time detected in the work. Their ap- 
pearance is shown in Fig. 30, and may be described as fol- 
lows : They were of a slender, cylindrical form with the 
normal number of legs — sixteen. Their color was usu- 
ally sordid or obscure greenish, with a shining black head 
of rath'er more than one-half the diameter of the body, and 
the upper part of the following segment, brown. Their 
markings were in spots, and not in lines. On the upper 
side of the principal segments (differing always on the 
front ones) there were four glassy, slightly elevated, brown 
spots, each bearing a black hair of about the length of one- 
third the diameter of the body ; of these the anterior pair 
of each segment are broadly oval and two-dotted, the outer 
Fio. 80. — dot having the hair, and the posterior pair elon£:ate-ellipti- 

Caterpillar of i ..i ^7 i • .. f ,. rw ri. -j e 

the Vagabond cal With the hair upon its outer portion. On the side of 
Cr *MBug vpT- *^^® body, immediately over the small black spiracle or 
OIVAGBLLD8— breath lug-porc is a subtriangular brown spot (also bearing 
oral size. a hair), an arm from which extends downward behind the 
spiracle, partly surrounding it. Beneath the spiracle is a less conspicu- 
ous, elongate-oval, brown spot, in which are two short hairs. Below 
and somewhat back of these is an oblique-oval, brown spot with a long 
hair. Still downward and directly over the base of the prolegs is an 
obscure crescentiform spot, in which some black points (four or more), 
bear minute, blackish hairs. The joints of the thoracic legs are 
marked with brown outwardly, and the plantsB of the prolegs (the small 
prehensile hooks encircling their tips) are blackish.* The average 
length of the larva) was about three-fourths of an inch. It was sub- 
sequently found that they had at this time about attained maturity. 

The Species not Determined at the Time. 
I was unable, at the time of my visit, to determine whether or not 
the depredator was that of Leucania unipuncta. If that species, it 

*The details of this description and the figure are from alcoholic examples. 
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differed greatly from its appearance at maturity, in not showing the 
characteristic stripes and in other particulars. Bat I had never seen the 
latter in its immature stages, — the published descriptions were not 
sufficiently full to remove all doubt, — and from the small size of the 
former, two meltings would be required in order to attain to the mature 
size of the army-worm, and even in a single molting very great change 
in appearance and form is often developed. The observed habits dif- 
fered in important particulars from those ascribed to that species, 
and, above all, the time was nearly two months in advance of the 
proper season for its presence in Northern New York. Moreover, I 
could find no record of its occurrence in destructive numbers in that 
portion of our State, which lies outside of the limits of its serious rav- 
ages in the map given by Dr. Packard.* 

Observed in Jefferson and Oswego Counties. 

On my return from Potsdam, via the Rome, Watertown, and Ogdens- 
burg railroad, the ravages of the caterpillars could be readily detected 
from the windows of the moving train at various places in St. Lawrence, 
Jefferson, and Oswego counties, by the brown patches, usually of small 
extent, on knolls and in the more elevated portions of the pastures 
bordering the road. Near Richville, several large infested patches were 
seen. None were noticed at Keen's Station. At about a mile south 
of Sanford's Corners, in Jefferson county, and continuing for somQ 
distance farther, traces of the attack were visible in small browned 
spots in the pastures. Within about two miles of Watertown, it be- 
came quite noticeable, and for a few miles beyond, several pastures 
showed the higher portions infested, and a grain field was also believed 
to be suffering from it. It was again noticed as we approached Adam's 
Center, and irfter leaving Sandy Creek, in Oswego county. South of 
this point, it was suspected in places, but I could not be positive of its 
presence. 

Additional CoUeotions of Larves at Potsdam. 

A number of the larvae which I had collected were placed in a box 
with sod, and brought home with me. They were objects of interest 
to many of my fellow passengers en route, as the hitherto unrecognized 
authors of the injuries with which they were familiar. The larv89 
proved difficult to rear in confinement, and although as near an ap- 
proach as was convenient to their natural condition was given them, 
most of them died within a few days ; a few escaped. Two of their 
cocoons only were subsequently taken from the sod. One of the cater- 

•JV»n/A Ann, lUpi. U. 8. Oeolag.-GeograpK 8urv. Terr., for 1875 (1877), map 8. 
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pillars, after the death of the larger number, was removed and placed in 
a separate box, with some blades of grass for food. Here it shortly 
went into the pupal state within the grass, without forming a cocoon, 
and after sixteen days of pupation disclosed its imago, which proved to 
be Cr ambus exsiccatus. 

In consideration of the poor success attending my attempts at rear- 
ing the larvae, I wrote to a friend at Potsdam, requesting additional 
examples at their present more advanced stage. A large number were 
collected from beneath sticks, pieces of rails, leaves, stones, dried ex- 
crements, etc., and sent to me. They presented quite a different appear- 
ance from the previous collections, but the difference was ascribed to ad- 
ditional meltings. They, however, proved to be a distinct species — one 
of the NoctuidcBy known as Nephehdes violans, the caterpillars of which 
had been named by Prof. Riley as the bronze-colored cut-worm. 

Cessation of the Eavages. 

My visit to St Lawrence county must have been at about the time 
of the greatest depredations of the caterpillars, perhaps a little later 
for from that time they seemed to diminish: by the 25th of May they 
were nearly completed, and by the end of the month it is thought that 
they had entirely ceased. Reports published in the St. Lawrence Re- 
publican from several of the county towns, under date of June 6th and 
7th, mention their disappearance, and that the pastures which had 
been eaten off were beginning to look green again — a gratifying evi- 
dence that the roots had not been injured. 

Abundance of Cocoons^ at Watertown, N. T. 

On the 1st of July, a communication was received from Mr. J. Q. 
Adams, of Watertown, N. Y ., accompanied by material which gave the 
first clue to the identification of this destructive pest. It undoubtedly 
belonged to the Pyralidce, Its injuries had not been so serious in Jef- 
ferson county as in St. Lawrence, yet in a pasture near Water- 
town which had been infested by them, its cocoons occurred so numer- 
ously, that a half-dozen could be taken from a piece of sod of the size 
of one's hand. The cocoons were found with one end (the more loosely 
constructed one) at the surface of the ground, and the other perpen- 
dicularly beneath it among the roots of the grasses. A hundred or 
more of these cocoons were kindly sent to me by Mr. Adams. Those 
that I opened for examination confirmed the statement of Mr. Adams 
that the transformation to the pupal state had not yet taken place, al- 
though the cocoons had been formed at least a month before. 

The caterpillars which they contained were identical with my Pots- 
dam alcoholic examples, although notably of a paler color than were 
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those in nature — the resalt, doabtless, of their long exclusion from the 
light during their eocoonage. They gave no evidence of having been 
parasitized, but were, to all appearance, in a healthy condition, dis- 
playing, when disturbed in their retreats, a facility of locomotion fully 
equal to that manifested during their active stage of six weeks before* 

The Cocoon. 

The general appearance of the cocoon is represented in Fig. 31. It 
however varies considerably in size and form. The fig* 
ure is taken from one of the largest size, while others are 
but half so large. The average of thirty examples gives 
a length of 0.9 inch, and a diameter at the broadest 
part of 0.24 inch. The shape is subcylindrical, but vary- 
ing from an almost uniform diameter, to an enlargement 
of the lower portion to twice the diameter of the upper 
part The interior consists of a closely spun sheet of 
silk, to which is connected the rather thin outer cover- 
Fio. 81.— Earth [j^gr of earth, mixed with the finer rootlets of the grass. 

cocoon of Cram- , „ , , ^ . -i ^ ^i i 

BUS TULoivAOBL- Ncarly all the cocoons show curvature similar to that 
Ji^" * "" °* ^^^ represented in the figure. 

Delayed Pupation. 

Early in July (precise date not noted), upon opening several of the 
cocoons for examination, the caterpillars were found within them still 
unchanged, although they had at this time been in this inactive state 
for a period of from one and a half to two months. The change to the 
pupa state in the Lepidoptera usually takes place within a week after 
the caterpillar has made its cocoon. The delayed pupation of this 
species is an interesting feature in its life-history. A similar prolon- 
gation of the larval stage is well known to those who are in the habit 
of rearing Lepidoptera, to pertain to at least several species of the 
PtilodontincB among the BomdycidcB, which pass the winter in this 
condition, pupating only a short time before the disclosure of the 
imago in the spring.* It has also been observed in some species of the 
NoctuidoB as in Xylina antennata Walker (X cinerea Kiley), in which 
the larva lies unchanged in its earthern cocoon from June to Octo- 

*I have observed this frequentlj in (Edemana concinna (Sm.-Abb.) and in Cododasys 
unieomis (Sm.-Abb.)- Dr. H. 6. Jewett iuforms me that Centra bortalis [? oociderUalu] 
makes cocoons late in sammer and pupates the following spring ; and JleUrocampa marina 
(Packard), after making its cocoon just below the surface of the earth or of bits of leaves, 
twigs, etc., lies dormant through the winter, and pnpates in the spring. 

All the Notodontians (together with Limaeodes) remain a long time in their cocoons, or 
in earth, before turning to pup» (Harris, £tU. Corr., p. 242). 

18 
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ber, nstil within a few days of its appearance as a moth.* I had nerer 
known it to oocar among the Pyralidte, nor could anj notice of its 
ocoarrence be foand in a thorongh search throngh the literatnre of the 
&iaily, both European and American. Professor Rilev, howerer, has 
informed me, that he had observed it in some species of Botys. That 
it was not a family characteristic, or that it does not neceaaarily control 
all the species of a numerous genus, appears in the fact above stated of 
the prompt transformation to the pupa and thence to the imago of 
Orambui exnccatus — a species in which the larva so closely resembles 
those of which we are writing, that, when seen apart, it was believed to 
be the same, f 

On the 8th of Angnst ten of the coeoons were opened. Of these 
four were empty — the larvEe probably having deserted them in con- 
seqnenoe of the disturbance attending their romoval f^om the soil and 
their transportation to me, for, when received, several of the larvs 
were wandering among the cocoons. The other six cocoons contained 
pnpse; and the pnpation of all the rest at this time was accepted, in 
preference to sacrificing a larger nnmber in further ezaminatioa. 
The Pnpa. 
The pnpa, in each instance, was lying in the npper and loose end of 
the cocoon, in convenient position for its egress- Fig. 32 
shows its general appearance, but gives too great a relative 
braadtb across its wing-cases. In length it measures from 
0.35 inch to 0.45 inch — average of six examples, O.iOS inch ; 
average greatest diameter, 0.1 inch. Its color is pale brown. 
The females aro ovoid in form, with the segments showing 
indistinctly ; the males are cytindro-conical with well-defined 
— Pup*"* and rounded segments. Head-case projected at the tip, and 
T D LQiTi- eye-cases prominent. Tips of wing-covers ronnding over the 
oitiDB, segment, the inner wing-cover showing its margin over more 
than three segments. The stigmata appear as minute tuber- 
cles. Anal tip, dark brown, blunt and slightly excavated beneath. 
The Species Determijied. 
On the 6th of August the firat moth was disclosed from my Water- 
town cocoons. Professor Riley, at Washington, had obtained examples 

•According to Mr. S, L. Elliot, of -Vbw York city, this apooiea matures »nd enter* tin 
gronad id June, where it remains u ■ lirra until in October, when it pnpitei, and the 
moth ia discloaed tvent; days tbereatter. 

-fin some of the other ordera, Ihsre ere interesting caaea o( delated pupation, la the 
Diptera, Diplotu tritid and " all the oumeroua willow gallgnals belonging to the aame ge- 
nus^CicirfoniyiiiJ.ramMn in the larraatate without eating all through the Vfinler, and until a 
fewweakiDftlM time whan the perfect midge ia deatined to appear, ».*., with this particu- 
1ar«pgsiw[A MM«'}, until smtic tinuMi. M.i> .\'fB}B\i,Priictii:alEnl^tmologul,ii,iein,p.9»). 
" ~ Nptera. Cim/iei .Irn'riitih-i, the lai^eat of our saw-Sied, ocourriog oa 
' ~ 1 Dp in July and rem^a aa a larva nntil the fallowing apring. 
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two days before^ from cocoons which he had also received from Water- 
towD. It proved to be the species known as Cramhus vulgivagellus 
Clemens^ identical with that, it is believed by our best authorities, 
subsequently described by Professor Zeller, as Cramhus chalyhirostris. 
The interesting and perplexing question of the preceding three months 
— to which of our insect depredators was chargeable the ravages in 
Northern New York, more serious in the extent of territory embraced 
than an army- worm invasion — was decided. The new enemy — the 
latest addition to our list of formidable insect pests — was found to be a 
modest, inconspicuous, and hitherto unobtrusive Cramhus, 

The species has been known to entomologists for many years. It^ has 
been rather a common insect, having had name and place in most of 
our collections. Nothing was known of its life-history, and it had 
never been recorded as in the slightest degree injurious. Now that it 
has so suddenly achieved notoriety, a popular name seems to be needed 
for it, for the use of those who would find it more convenient and 
agreeable than any of the class that they delight to stigmatize as 
''jaw-breaking Latin names.'' It is not always easy to select a com- 
mon name which shall be both correct and distinctive, especially in a 
group where there are many species almost identical in appearance and 
habits. In view of this difficulty existing in the present instance, we have 
resorted, as has often been done, to a translation of the scientific 
name, and have designated the species as the Vagahond Cram- 
hus. If there is ever satisfaction in a resort to objurgatory epithets, 
this one may afford to the farmer, who contemplates its fearful rav- 
ages in his pastures, a measure of relief akin to that which might be 
experienced in a free translation of the scientific name of the wasp, 
Vespa diabolica, by one who had just experienced its venomous sting. 

Family Characteristics. 

To those who are not familiar with that division of the pyralid 
moths to which this species belongs — the Cramhidm — it may be of 
interest to state that they are small moths, usually less than an inch 
in spread of wings, and presenting in general the following features : 
The antennae are thread-like ; the palpi projecting like a beak for 
some distance in front of the head ; body and legs long and slender ; 
the front wings are narrow and long and are often ornamented with 
dots and lines in silver or gold ; the hind wings are semicircular and 
plain, and in repose are folded like a fan under the front wings ; both 
pairs, when the insect is at rest, are wrapped tightly around the body 
in cylindrical form. They frequent meadows and pastures during the 
latter part of summer, and when driven up by approaching footsteps, 
they fly for a short distance with a staccato flight, when they alight 
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and hide beneath a leaf or npon a blade of grass, head downward, 
where, from their manner of folding their wings about them, they al- 
most escape observation. This attitude, at rest, is the explanation of 
the name ** Close-wings^^ sometimes applied to them in England. 

Sixty-four species of North American Crambida are catalogued by 
Mr. Grote, more than half of which belong to the genus Crambus. A 
common termination which usage has authorized for their specific 
names, is ellus; while in another division of the PyralidcBy viz., Phy- 
cidcBy the termination of ella has been adopted, and in the remaining 
divisions, PyralididcBy etc., alis (unfortunately shared by the Deltoides 
of the Noctuida). 

Abundance of the Moths. 

But few additional moths emerged from my cocoons prior to the 
15th of August ; from that time to the 25th by far the larger number 
were disclosed. 

About the middle of August they were abundant in the localities 
where their caterpillars had swarmed in May. Under date of August 
19th, Mr. Adams wrote me from Watertown : '^ The meadows and pas- 
tures are now filling up with the moths, and in places they fly out in 
small clouds." In a communication to the Watertown Daily TimeSy 
of August 22d, he writes : ** At this date, any farmer of the county 
can walk his meadow or pasture and drive up moths in countless 
numbers, or, in places, in a small cloud." This, it should bo remem- 
bered, is from a locality where the injuries done were moderate, com- 
pared to portions of St. Lawrence county. They may, therefore, be 
presumed to have been much more abundant there, but my only in- 
formation relating to their appearance in that portion of the State is 
from Miss A. Clarkson, of Potsdam, who, under date of September 
6th, writes: "The moths for the last three weeks have been flying in 
quantities, though much more abundant a few weeks ago than now. 
At West Stockholm, a means was devised for destroying them. Barrels 
were placed in the fields with water, on which was poured kerosene 
which was set on fire. The moths were attracted to the light and 
vast numbers killed." 

Professor Biley, in a notice of the species, in the American Natur 
ralist of November last (p. 914), states : *' The moth has been exces* 
sively abundant all over the Eastern States this year, and as Mr 
Henry Edwards informed us, proved a positive nuisance in collecting 
in the neighborhood of New York city." 
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Deseription of the Moth. 

The moth, shown in Fig. 33, has a slender body, and measures, on 
an average, one inch across its expanded wings. Its front wings are 

of a dull, yellowish color, and are only marked 
with rows of blackish scales between the veins, and 
with a black dot at the end of each vein on the 
outer margin; the fringe of the wings has a 
Fig. 88.~The v«g». golden reflection. The hind wings are pale yel- 

c^^uT^v^^^^^^^ *^^^8^' ^^^^ ^^»& P*^®r fringes. The thorax and 

LU8, natarai size. abdomen are of the color of the wings. Prom the 

front of the head the two long, scaly palpi, folded together, project like 
a proboscis or beak, or, as in many cabinet specimens, diverge in a V, 
as in the figure. 

The original description by Dr. Glemens (loc, cii.) is as follows: 
*' Labial palpi luteous, dark fuscous externally. Head and thorax 
luteous ; tegulsB with a fuscous stripe. Fore wings luteous, with nu- 
merous fuscous streaks in atoms along the veins, and two in the disk. 
Hind margin with a row of terminal black dots; cilia golden-hued. 
Hind wings yellowish ; cilia whitish.'* 

The Eggfl. 
From some of the moths from the Watertown cocoons which I had 
confined in a box with a piece of sod, eggs were obtained the last of 
August Some of them were adhering slightly to the grass, but most 
of them were lying on the surface of the ground. It is, therefore, 
probable that the eggs are dropped at random in the grass — the 
larger number reaching the ground. At firat they are of a pale yellow- 
green color, but later, as they approach the time for their hatching, 
they assume a pink shade. According to Professor Biley, who ^* found 
the egg-shells quite common in the earth of some sward, sent Septem- 
ber 12th, by Mr. Adams, from a field that had been devastated by the 
larvsB, the eggs are pale yellow when laid, but become orange after- 
ward; they are elongate-oval, very slightly broader at base than the 
top, and ribbed as in those of various butterflies, there being about 
twenty longitudinal, rather sharp ridges, and about thirty less marked 
transverse ones. The average length is 0.7 mm. and diameter 0.3 
mm."* 

*I am unable to reconcile with the above description some memoranda and rude fig^ures 
that I bad made of the egg, noting f ortj-four distinct longitudinal stris, and the height 
(figured as an oblate-spberoid) to the diameter as two to three. Can mj memory be at 
fault in referring these notes to C. wlgivagellm f The egg of a British species, C, 
mUmeUuSf is thus described : ** Elliptical, with an elongate depression on part of surface, 
Terj closely ribbed and finely reticulated ; when first laid it is of a whitish-straw tint, 
ehaaging in two days to flesh color, again onwards to salmon color, and then to deep pink, 
when it begins to hatch.'* 
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An enlarged view of the egg, repreBsnted in acoordiinoe with the 
above description, is given at g in Fig. 31, in coDoection with other 
phases of the insect. For the use of the Sgnre, I am indebted to the 
Department of Agrionltnre at Washington, it having been one of the 
illustrations of the fieport of tlie Entomologist for the year 1881-8^ 




Fte. 14. — CBiKBim TDuiiTioBLLUB : o, the larra; ), thslorral case Id gnta; a, tlwra- 
ooon ID the ground ; d, (be moth, s dark apeciinen ; t, wing of a lighter Bpecim«n ; /, tb* 
noth at r«Bt ; g, the egg ealarged, ita natural size ihoirn beside IL 

The Tonng Larrs, 

Some of the eggs which I took on September 1st, from the sod, and 
placed in vials for convenience of observation, gave out their cater- 
pillars on the 7th. They were anppHed from time to time with fresh 
and tender grass, in which they ate irregnlar holes, but without an; 
evidence of appetite. All but one died within two or three weeks. The 
single survivor, after feeding sparingly, at long intervals, underwent a 
molting about September 15th. The greater part of the time was 
passed at rest, and whenever the drying of a blade of grass gave it a 
cylindrical form, the hollow thus made was chosen for its resting place. 

The appearauce of the young larva, a fortnight after its molting, 
when so little progress had been made in growth that it did not exceed 
one-tenth of an inch in length, was as follows : The head was elongate 
and shining black, with some white hairs projecting forward about one- 
half the length of its diameter; collar broad and shining black. Body 
dark brown, with a long lateral white hair on each segment, longer 
than those on the head and exceeding the diameter of the body } 
gradually tapering backward from the first segment; on each segment* 
two subdorsal verrucose spots. 

Without farther progress, the larva died during the month — the 
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resalfcy it is believed, of its not having been given the needed condi- 
tions for its hibernation. The period at which the hatching occurred, 
and the conduct of the larvae during the time that they were observed, 
leaves scarcely doubt that their habit, in nature, is to feed but sparingly 
during the autumn, and to pass through one or two meltings, after which 
they retire to suitable quarters for their hibernation, remaining in a 
lethargic state until the starting of the new grass in the spring fur- 
nishes them with food.* 

Present Condition of the Devastated PastnreSi 

Through the kindness of Mr. Adams, I am enabled to give the 
present appearance of the injured pastures in the vicinity of Water- 
town, N. Y. Under date of December 28th, he has written me : ^*The 
effects of the late raid still show in the absence of any blades of grass 
of length. Every thing is cropped short, except in small bunches here 
and there where manure was dropped. The grass has shown greenness 
this fall to a much less extent than would otherwise have been the case. 
There are evidently many dead roots as well as some live ones. Another 
raid in these pastures would probably prove fatal to the present sod." 

It will be remembered that the depredations in Jefferson county 
were not nearly so serious as in St. Lawrence county. 

•Professor Riley has recently published in the Annual Report of the Department of 
Agriculture for the year 1881, obsenrations made upon the young larvse occurring in large 
numbers, in the District of Columbia. They are given here, as supplying an important part 
in the life-history of the species which I have endeavored to present: — - 

''The larvse, if not too numerous, are difficult to find, on account of their nocturnal 
habits, but more particularly from their secluded mode of life. From the time of hatching 
to the assumption of the pupa state they remain nearly in the same spot. The newly- 
hatched larva spins a delicate white web, near or among the roots of the grass, and com- 
mences at once to feed upon the softer parts of some leaf near at hand, or to bore through 
the surrounding sheaths into the stem itself, near its base. Whenever they have settled 
they protect themselves by a delicate web, which they gradually cover with their greenish 
frass, forming a tube, in which they are entirely hidden from view. They are very slug- 
gishy and, if the tube be disturbed, curl up into a helix-like roll. As they increase in size, 
the tube is extended either upward, when upon the ground, or downward, if somewhat 
above the surface, and the opening is often lined with bits of green grass." 

Some interesting observations upon the tube of the mature larva are also given in con- 
oection with the above : — 

** When the larva is full-grown its tube measures often, nearly 50 mm. (two inches) in 
length. A half-inch at the lower end is thicker than the rest, is rounded and closed, serving 
both as a retreat for the larva and as a receptacle for excrement. The upper or open end 
is usually very delicate, and is generally so constructed thgt if the larva is disturbed it 
closes entirely. When full-grown and ready to transform, the larva leaves its tube and 
commences to spin among the roots, and near or just beneath the surface of the ground, 
an elongate club-shaped cocoon, similar in appearance to the lower end of the larval tube. 
It is composed of smooth and delicate white silk, gummed over with earth. Both ends are 
rounded, the thicker end being about 6 mm. in diameter, and the narrow end about 4 mm." 



144 FIRST AKNUAL REPORT OP THE STATE ENTOMOLOGIST. 

Besom^ of the Life-History of the Species. 



The followlDg is a r^aam^ of the history of Orambus vulgivagettus^ 
as ifc occars in Northern New York, so far as we are prepared to give it: 

The eggs are deposited in dry upland pastures and meadows during 
the latter part of August, and hatch in about ten days. 

The young larvsB feed sparingly, and after one or two moltings they 
retire to winter quarters. 

The hibernated larvsB commence feeding in the spring with the 
starting of the grass. When unusually numerous, their depredations 
attract attention during the second week in May, by rapidly-extending 
brown patches in pastures, from which the grass has been eaten down 
to the crown, but leaving the roots unharmed. 

Their principal food-plant is grass (June-grass preferred). They 
also eat oats and wheat. 

They feed principally by night., having rarely been seen engaged in 
feeding. 

When not feeding, the larva occupies a cylindrical case or tube jnst 
beneath the surface of the ground, the upper portion of which is com- 
posed of bits of green grass cut for the purpose (possibly of excrementa), 
and fastened together by slight spinning. 

The depredations, when serious, are conspicuously noticeable when 
the larvsB are about three-fourths grown — about the middle of May. 

When nearly mature, the larvsB, from some unknown cause, some- 
times congregate in immense numbers on the trunks of trees, near the 
ground. 

When mature, about the 25th of May, they abandon their green 
cases, and build long and subcylindrical earthen cocoons, placed up- 
right in the ground just beneath the surface. 

They remain unchanged in the cocoons for two months or more, 
through June and July, when they transform to pupaa. 

The pupal state continues for about two weeks. 

The moths commence to emerge during the first week in August, 
and are abundant about the 20th of August in pastures and meadows 
where the larvaB abounded. 

The larva is not subject to serious parasitic attack during its later 
stages ; the proportion of parasites obtained from the cocoons is very 
small. In the earlier stages, continued rains, deficient food-supply, 
ants, and carabid beetles destroy many larvsd. 

Natural Enemies. 

It is not to be expected that the first year of insect attack should be 
marked by the presence of many natural enemies. Successive years at* 
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tract new foes, and oontinaed observations bring them to our notice. 
Our long experience with the Colorado potato-beetle, Doryphora decern- 
lineatOy has made us acquainted with at least twenty-five species ot 
other insects which prey upon it, and mauy species of Vertebrates 
which also destroy it. Thus far, only Garabid beetles and different 
species of ants have been noticed among insects, as devouring 
the Orambus larvsd. Mr. Adams has seen many of the former, eagerly 
exploring the pastures of Watertown for their natural prey. He has 
also informed mo that while digging for cocoons, several species of 
Ichneumons were observed by him, which he presumed were parasitic 
on the larvae. From the large number of cocoons received from him, 
only two species of parasites have been obtained by me, and these in 
but three examples. 

Lampbonota frigida Cresson. — The first of these has been kindly 

determined by Mr. Oresson as the species described 
by him as Lissonota frigida^ in the Canadian En- 
tomologist for 1868, V. i, p. 36, but subsequently 
referred to the genus Lamproiiota, of Curtis ( Trane. 
Am. Ent. Soc, iii, 1870, p. 161). It is shown in Fig. 
35. It belongs to the subfamily of Pimplarice of the 
IchneumonidcBy and its original description is as 
follows: '* $ Black, somewhat shining ; legs rufous, 
the coxae, trochanters and posterior tibise and tarsi 
black; middle tibiae and tarsi sometimes dusky; 
wings dusky hyaline, iridescent, nervures black, 
arcolet small, petiolated ; abdomen shining at tip; 
ovipositor longer than body ; body densely punc- 
Fio. 85.— LAMPRoiroTA tnred, most sparse on abdomen. Length 4 1-2 

F R I o I D ▲, parasitic on ' * » r^ -m- 

Ceampus vuloivaobl- lines." Hob. — Grimbsy, C. W. 
Lus: wice t e nata As the wings of the insect have not been faith- 
fully represented in the above figure, an enlarged drawing of them, 
made with a camera, is given in Fig. 36 

Tachina ? sp. — The second para- 
site, of which three examples were ob- 
tained, is a fly, belonging to the Tachi- 
nidcB. Of this family a large number of 
species are parasitic upon caterpillars, at- 
taching their eggs to the exterior of their 
body, not ineerUng them, as do the ,J'?i,"c™I'SflnUri;d"fTmtht 

IchnenmonidcB, The larvae which soon natural size shown beside them. 

hatch from these eggs enter the caterpillar and feed upon it so slowly 
that it usually prepares for pupation, and frequently undergoes the 
19 
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change, before the maturity and final development of the Tachina 
flies. In appearance these flies resemble several of our common species 
of house-flies, having short and broad wings, stout and bristly bodies, 

and large eyes. Fig. 37 represents a species 
of the family, Neinorma leucania Eirkp., 
which is of great benefit in checking the 
ravages of the army-worm, Leucania unu 
puncta, for when the pest abounds it ia 
usually accompanied by its parasite, which 
follows the hosts and deposits its eggs upon 
jjl ^qiwi^^ them near the head, as shown in the figure, 

Fio 87.-N»ifOR^A lbdcaki^b; the and causing the death of the larger num- 

I'g^'pu'cedu^on^ltTo'repI^t'ol ber of the invading army. 

an anny-worm, on which it is The Tachinid reared from the CrambnB 

cocoons is one of the smallest that I have 
seen, surpassing but little the common house-fly, Musca domestica, in 
size. Its eyes are large ; its thorax bluish, striped with black ; its ab- 
domen quite bristly and presenting changeable patches of gray and 
black as viewed in different lights. It has not been specifically deter- 
mined. Many of the species are so similar in appearance, and there 
appears to bo so great a range of variation in a single species, that 
their correct determination, in some of the genera^ is a very difficult 
task, involving an amount of study which has not been given to them. 
The above Tuchina has given an illustration of secondary parasitism, 
which is always interesting, although not infrequently met with among 
the insects which prey upon one another. The Tachina fly, while 
destroying the Grambus, has, in its turn, been attacked and destroyed 
by a hymenopterous insect — one of the Chalcididm. Of the three 
Tachinid puparia found among the Grambus cocoons, one gave out the 
fly noticed above, from another a Ghalcid emerged, and the third 
was discovered with a hole eaten in one end, through which the 
head and front pair of legs of another example of the same species was 
projecting, evidently caught and fastened by some means in the act of 
emerging, and dying in this position. 

Perilampus violaceous Dalm, — The Ghalcid, as determined by 
Mr. L. 0. Howard, is Perilampus violaceous Dalman. It is a beautiful 
little insect in its brilliant deep violet color throughout, except its dusky 
feet. Its short antennas, not so long as the transverse diameterof the head, 
are closely jointed. The head is short and broad, with ovate eyes. The 
deeply punctured thorax is large, longer than the abdomen, protuber- 
ant, and ending in a blunt point behind. The abdomen is smooth, 
with short downy hairs, and is trigonate in form. The front wings 
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have a stout vein running into the costal margin at its middle, throw- 
ing off a short branch inwardly ; their expanse is 0.42 of an inch. 

The insect was found dead in the box with the cocoons and puparia, 
and it is not known, therefore, when it emerged. An example of the 
same species in my collection bears the label, **May, 1875, from some 
lepidopterous pupa." 

Cryptus MUNDU8 Provafwher. — A third parasite upon the Crambus 
is mentioned by Professor Riley,* as an undetermined Oryptus. It has 
recently been determined by Mr. Gresson as C. mundus. 

Probabilities of Euture Attacks. 

Questions of great interest to those who have suffered from the 
recent depredations of this destructive insect, and to those who 
have been studying its history, are these: Will it reappear the coming 
season and repeat its injuries ? Will the injuries be largely increased, 
from the immense number of eggs that have been deposited by the 
'' clouds" of moths ? Will the species hereafter continue as a serious 
grass-pest ? The first two of the above queries will have been practi- 
cally determined before these pages can reach the public ; and further- 
more, they are virtually covered by the last. 

Our knowledge of the history of this species compels us to look upon 
the recent demonstration as an exceptional one. It had never, so far 
as we know, occurred before, and the records of similar attacks by 
other species enable us to say that it will not necessarily bo repeated 
the present year and in following years. Further, we may ven- 
ture to record our belief that they will not continue hereafter. Indeed, 
many years may pass before we shall see it again in injurious numbers. 
Had it been, as at first supposed, a visit from the " army-worm," we 
could have predicted that it would not recur the following year, for the 
immense hosts of that species are always attended by their parasitic 
foes which so effectually destroy them that it eeems impossible that two 
" army- worm years" can follow, in the same locality. Unfortunately, 
the vagabond Crambus has not invited such 'parasitic attack. Predic- 
tions of its future, therefore, may only rest on probabilities 

Tho immense numbers of this species in its recent occurrence was 
simply the result of a combination of circumstances which had not 
occurred before. For reasons unknown to us, all the conditions had 
been favorable to the development of the perfect insect. Of the eggs 
laid by the parent moths the preceding year, nearly all produced their 
young. The tender larvae were exempt from attack or disease during their 
autumnal growth. During their hibernation they escaped the mortality 
which ordinarily attends this stage; and the weather of early spring 

*Ann, Btport of the DepL of Agriculture for 1881, p. 181. 
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and other attendaut circamstances were just that best adapted to their 
need. A combination existed, in which heat, cold, droath, rain, dews, 
snow, frosts, other insect and animal life, were factors, in such asso- 
ciation, as, on the doctrine of chances, may not be again presented for 
many years to come. 

Were we to base an opinion upon seasonal conditions, we would 
predict that the unusual high temperature of the mouth of Decem- 
ber last, has been unfavorable to the lethargic repose, during the early 
winter-time, of the young Crambus caterpillars, which repose we believe 
to be essential to their safe hibernation; and that an almost entire ab- 
sence of snow has exposed them in their retreats to destruction from a 
prolonged activity of predaceous insects, from birds, and from other 
enemies. It seems, therefore, probable that from the above causes, the 
number of the hibernating brood has already been greatly reduced. 

Preventives and Bemedies. 
Burning, — If grass lands which the Crambus has infested can be 
burned over, either by setting fire to straw scattered over them, or 
otherwise, in the late autumn or early spring, before the starting of 
the new growth, a large proportion of the caterpillars hibernating 
among the roots or blades of grass would be destroyed. 

Application of ashes, lime, plaster, dust, etc. — As soon as an exam- 
ination shows that the young caterpillars have commenced feeding in 
the spring, the recommendations made on page 131 should be resorted 
to and their efiScacy tested. 

Rolling the ground. — The question should be settled as soon as pos- 
sible, if the caterpillars feed only by night. 
This can be done where they are abundant, by 
an examination with a lantern. If nocturnal 
only, large numbers could be killed by rolling 
the ground after dark. 

Attracting and drowning. — The moths may 
be attracted to lights and destroyed — perhaps 
in larger numbers if a bait of molasses and 
vinegar or beer be used with the light. Fig. 38 
shows an arrangement which luis been success- 
fully used for destroying similar insects, and 
which will doubtless prove serviceable with 
this species, as experiments at Potsdam have 
shown it to be readily drawn to light. A 
bright-burning lantern is placed upon a block 
of wood in the center of a pan containing the 
liquid for attracting and drowning the moths, 
Fio. S8. Lantbrn'aitdPan, fastened to the top of a post or stake inserted 
moth?"""'^"*^ '°^ ^'"'°*^ in the ground. The cost of such an arrange- 
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ment would be so inconsiderable that several lanterns might be nsed 
in each field. 

Deep plotoing. — A recurrence of an attack in a pasture or meadow 
may be prevented by deep plowing in the autumn, at any time after 
the middle of September. The eggs or the young larvao would be 
crushed or so deeply buried that their death must necessarily follow. 
Use of gaS'lime. — It is believed that a liberal dressing of the pas- 
tures during autumn or winter with gas-lime (as suggested on page 53) 
of strength aud quantity not sufficient to destrov the roots, will be 
verv efficient in killing the young larvsB. 



Crambns exsiccatns Zeller. 
The Dried Crambus. 

Ord. LEPIDOPTERA : Pmm. PYRALIDA. 

Zksajsb : Chilonidarum et CrambidAram gen. et spec. ; in Programm der Koenigl. 

Bealachule in Meseritz, 1863, pp. 37,38 no. 88. 
LtNTNER : in Alb. Eve. Journ., of July 1, 1881 ; in Husbandman [Elmira, N. Y.j, 

Sept. 14. 1881 ; in Science [N. Y. City], for Oct. 1881. ii. p. 467. 
Rilkt: in American Nataralist. Sept. 1881. p 750 (mention). 
Qrote : in Canad.Entomol.. xii, 1880. p. 78 (habitat). 

The caterpillar of this species^ of which the moth is represented in 
Fig. 39, was collected in St. Lawrence county, N. Y., on or about the 

20th of May, iii company with exam- 
ples of Crambus vulgivagelluSy which 
abounded then in the pastures of 
Northern New York, as noticed in the 
preceding pages. The larvae collected 

Fio. 89- Crambus K8ICCATU8 -twice at that time Were not observed with 
iu natural size. Sufficient Care to detect more than 

two species (those subsequently ascertained to be C, vulgivagellus and 
Nqphelodes violans), but it is probable that but little difference could 
have been detected between the two Grambids. They were confined 
in a box with sod, and a few days thereafter, when a number had died, 
and all but two or three had disappeared from the blades of grass, one 
of the larvae, not distinguishable at the time from the others, was re- 
moved to a small tin box with some tender grass for its food. It ate 
but little after its confinement, for on the 31st of May, it was found 
to have made a slight cocoon between the blades of grass, of so few 
threads that it could be distinctly seen in its somewhat contracted 
form, indicating approaching pupation. It was observed daily, and 
on the 20th of June it had thrown off its caterpillar covering and 
changed to its pupal state. The cocoon, if such it might be called. 
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was SO slight that the pupa, unattached, rolled from its shelter while 
being examiucd, and was easily replaced. 

The pupa is tliree-eighths of an inch long by rather more than one- 
third as broad. Its color is reddish-brown, with its flattened, broad 
anal tip blackish, and bearing two diverging microscopic hairs. The 
stigmata are elevated, broadly oval, of a dark brown color. The in- 
cisures of the segments are well marked ; the last three segments 
rounding rather abruptly to the tip. The wing-covers reach to the 
eighth segment, and occupy more than two-thirds of the entire pupal 
length. The eyecases are prominent ; the antennsd cases extend to 
nearly the tips of the wings. 

The moth emerged from the pupa on the 19th of Juno, giving for 
its pupation a period of fifteen days. The brief period required for 
the transformations of this species is quite interesting from the contrast 
which it presents to the prolonged larval stage, preparatory to pupation, 
of Crambus vulgivagellus. This latter feature seems not to be charac- 
teristic of the CramhidcBy if we may judge from the various times dur- 
ing the spring and summer when the moths are known to emerge from 
their pupae. From a paper, by Mr. E. L. Ragonot, of Paris, giving the 
period of apparition of nineteen species of Craw^« occurring in Great 
Britain,* wo find as follows : May to July, one species (C. cratereilus 
L.) ; May to September, one species {C, perlellus Sc); June and July, 
four species; f June, July and August, three species ;J July and Au- 
gust ten species. § 

There may be a second brood of 0. exsiccatwf, as of some of the 
earlier appearing European species, for an example in my collectioa 
bears as the date of its capture by me, September 3d. It baa beea 
taken in the Adirondack Region of New York, by Mr. W. W. Hill, on 
the 7th of July.ll 

It is probable that the larval life of the species is similar to that 
which has been given of C. vulgivagellus, and that it is passed in a 
tubular gallery, spun by the caterpillar, such as is constructed by the 
several species of PyralidcB, recently observed and recorded by Mr. W. 
Buckler. Whether the gallery is built above or within the ground yq- 
mains to be seen, for the habits of the several species differ in this 
particular. Thus, while the adult larval gallery of C. vulgivagellus is 
found within the soil, in another species, of which Mr. Buckler has 

* EiUomologU^ 8 Monthly Miigazint, xvii, 1880, pp. 15-17. 

f (7. dunuBtdliia lib., G. uli^inosellus Z., C. paseuellua L., C. myellus Hb. 

to. »ilv»lliisU.b., C. margariUllua Hb., C, culmdlua L. 

%C, alpinellns Ub., O. verellus Zk., C. ericelliM Hb., C. Warringtofuillu9 Stt., C. A«- 
fTi^^^M Thuub., C. furcatellui Zctt., C. latistriut Haw., C. inquinaUllus S. V., C. contami' 
nellus Hb., C. UtJtargyrtllus Hb. 

\ Seventh Ann. Rept. Survey Adirondack Region of N. Y.^ 1880, p. 891. 
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given the life-history, — C, Warringtoiiellus {EnL Month, Mag.^ xviii, 
1881, pp. 129-131), thelarvsB, '' when near fall growth, inhabit tabular 
galleries, two inches long, of irregular figure, firmly attached to the 
grass in an upright position with the lowerend touching the ground."* 
Of the case occupied by the young larva, in the autumn, of this spe- 
cies, it is stated : ^' By the middle of November, the case or gallery it 
has constructed is a quarter of an inch long, composed outwardly of 
finely comminuted grassy particles firmly attached to the grass, 
about three-quarters of an inch above the ground." Of some other 
English species, Mr. Buckler makes the following statements : C. cuU 
melius hibernates in little tubular galleries spun in an upright posi- 
tion among the grass. 0. corUaminellus has its hibernating gallery 
attached to the whitish sheaths of grass or to stones, covered with fine 
greenish frass, or grass and earth. G. geniculus hibernates in a gallery 
close to the earth or partly beneath the surface, composed of dirty 
brown silk. 

Crambus e^tsiccatus was originally described by Professor Zellerfrom 
a number of examples (three males and seven females) received from 
Illinois. It also occurs, according to Mr. Grote, in Canada, Maine 
and Vancouver. A closely resembling species, Crambus undatus Grote, 
has been described from California {Oanad. Fntomol, xiii, 1881, pp. 
35, 66), differing mainly in its smaller size and absence of the inden- 
tation of the outer band below the middle of the wing, just above the 
submedian fold. Professor Zeller compares 0, exsiccatus in size and 
shape toC. fascilinellus, and states that it is the C, fuscisqtiamellus of 
Kollar, tn lUL 

Should this species ever multiply so as to become obnoxious, the 
same remedies may be employed against it as recommended for the 
Vagabond Crambus. 



Anarsia lineatella Zeller. 
77ie Peach-twig Moth. 

Ord. LEPIDOPTERA : Pmm. TXNEXDA. 

Zeller : In Isis, for 1889, p. 190 (original description). 

Clihenb : in Proc. Acad. Nat. 8ci. Phila. , for 1860, p. 1C9 (described as A. prui- 
neUa); also the same in Tineina of N. America, (Stainton ed.), lS72,p. 128; 
lb., p. 86 (in lUL to Stainton, identified with A. lineatella). 

Chambers: in Canad. Entomol., iv, 1872, p. 208 (identical with pruineUa)\ in 
Ball. U. 8. Geolog.- Geograph. Surv. Terr., iv, 1878, pp. 112, 129 (food- 
plants and references). 

*Tbe cocoon of thi^ species differs also from that of C. vulgivagellus^ in that instead of 
being subcylindrical, it is '*0TaI, half an inch long and a quarter of an inch wide, made of 
similar materials to those of the gallery, bnt is more tough and stronger and sunk partly 
ia the earth." 
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Saunders : in Add. Rept. Ent. Soc Ontario, for 1872, (1878), p. 15 (infesting 

strawberries). 
GiX)VEn ; in Ann. Rept. Commis. Agricul. for 1872, (1874), p. 112, 11 (habits, etc.). 
Gomstock: in Proc. West. N.T. Hortical. Soc. for 1878, p. 13 (description, depre- 

dations, and figares); in Rept. Commis. Agrical. for 1879, (1880), p. 255 (in 

peaches). 
Lintnbr: in 38th Ann. Rept. N. Y. St. Agricul. Soc. for 1878, (1879). pp. 69-72; 

the same in Report on Some Inj. Ins. of the Year 1878, pp. 12-14. 

Examples of the above insect with twigs infested by it were sent to 
me, in the month of Jane, for examination and identification, accom- 
panied by the following note: ''The inclosed insects are very inju- 
rious to the terminal bmnches of the peach-tree. They deposit their 
eggs, either very early in the spring, just as the bads are swelling, or 
the fall previous. The terminal buds of all the higher and outer 
branches are so stung, and although these buds develop into seem- 
ingly fine branches, in a few weeks they wither and drop ofP. The 
centers of the twigs are first destroyed by these insects while in the 
larva state. I placed several of the twigs in a large bottle, and secured 
the inclosed specimens from them. One of the pupae seemed to be de- 
stroyed by some parasite, as it looks as if it was filled with eggs.'' 

From the above statement of the habits of the insect, and the effect 
of its operations upon the twigs, the specimens of the moth received, 
although in too poor condition for identification if they had been sent 
alone, were readily referable to the insect popularly known as the 
peach-twig moth. From its small size and structural characters, it is 
numbered among the Microlepidoptera (small lepidoptera), of the 
family TineidcB. 

Description of the Moth and Larva. 

In 1860, Dr. Clemens bred the moth from larvae which ho had found 
on the IGth of June, infesting plum-trees, and described it {loc. ciL) 
under the specific name of pruinellay doubtfully referring it to the 
genus Aiiarsia. The description is as follows : — 

''Head and face pale gray ; thorax dark gray. Labial palpi dark 
fuscous externally, and pale gray at the end; terminal joint gray, dusted 
with dark fuscous. Antennae grayish, annulated with dark brown. 

Fore wings gray, dusted with blackish-brown, with 
:i few blackish-brown spots along the costa, the 
largest in the middle, and short blackish -brown 
streaks on the median ncrvure, subcostal, in the fold, 
and one or two at the tip of the wing ; cilia fus- 

FiG. 40.- The Peach. ^^"« §^*^ ^^"^ ^^"&« fuscous gray ; cilia gray, 
twig borer — akarsia tinted witli yellowish." The moth, enlarged, is 

LINBATBLLA ZellCF. , • ti« j rv 

shown in Fig. 40. 
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Later, it was ascertaiued by Dr. Clemens that the insect occarred 
also in Europe and had been previously described as Anarsia lineatellOf 
thereby adding it to the long list of insect pests which Europe has 
given us. Professor Biley obtained specimens of the same moth from 
peach twigs, and on submitting examples to Professor Zeller, they were 
pronounced identical with the European insect. 

The larva has been described by Mr. William Saunders, as follows : 
*^ The head is rather small, flattened, bilobed, pale brownish-yellow^ 
darker in color about the mouth, and with a dark brown dot on each 
side. The body above is semitransparent, of a reddish-pink color, fad- 
ing into dull yellow on the second and third segments ; anterior por- 
tion of second segment smooth and horny-looking, and similar in color 
to the head. On each segment are a few shining reddish dots (yel- 
lowish on the anterior segments), or faintly elevated tubercles, from 
each of which arises a single, very fine, yellowish hair, invisible with- 
out a magnifying power: those dots are arranged in imperfect rows, 
a single one across the third, fourth and terminal segments, and a 
more or less perfect double row on the remaining segments. The un- 
der surface is of a dull whitish color, becoming faintly reddish on the 
hinder segments, with a few shining whitish dots; those on the fifth, 
sixth, eleventh and twelfth segments, being arranged in transverse 
rows, in continuation of those above. The feet and prolegs are yel- 
lowish-white, the former faintly tipped with dark brown. It spins a 
slight silken thread, by which it can suspend itself for a time, at a short 
distance from its place of attachment. 

Operations of the Lairee. 

The first published notice of the operations of this insect in this 
country which we have met with, appears in the Report of the Ento- 
mologist (Mr. Glover) oi the Department of Agriculture at Washing- 
ton, published in the Annual Report of the Department, for 1872. 
Mr. Glover states : — 

''In examining peach orchaixls in the neighborhood of the Maryland 
Agricultural College, about the first week in May, almost all the young 
twigs of the trees were observed to be killed at the extreme end for a 
distance of from one inch to two and a half inches, and the terminal 
buds entirely destroyed. On cutting open the dying twigs, the injury 
was found to be caused by a minute caterpillar, which, entering a twig 
near the bud, had entirely eaten the pith and the interior, leaving only 
its 'frass' and the exuding gum to mark the spot where it had en- 
tered. When confined in a glass case, after about a couple of weeks, 
several of the larva left the injured twigs and formed very loose co- 
coons on the sides of the box or among the rubbish and old leaves 

20 
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lying scattered on the earth, and in about six to ten days the perfect 
moth appeared [last of May]. * * ♦ * The tail of the pupa is 
attached to a little button of silk in an exceedingly slight cocoon. There 
i¥as scarcely a single young tree in the peach orchard examined that 
was not more or less injured by this little pest, and at least as many 
as from twenty to fifty injured twigs were found on some very younjj 
trees. After the insect leaves the twig, the injured part dries up and 
breaks off. This insect was also seen, though in much smaller num. 
bet's, last season, in Maryland and Virginia. Apple-trees are also simi- 
larly injured in a like manner in Maryland, and it is probable that the 
damage was done by the same worm. 

" The larvae are about 0.25 inch in length ; head black ; body dark 
reddish -brown, with lighter rings — the third ring being more con- 
spicuous and whitish. The moth is quite small, and measures from 
0.40 to 0.60 of an inch in expanse of wings, and is of a pale gray color 
with a few blackish spots on the upper wings." 

Professor Comstock has written of the ravages of this insect in 
Western New York. His statement of its habits differ in some par- 
ticulars from tliat of Mr. Glover, above quoted. According to his ob- 
servations, 'Mt destroys the terminal leaf-bud, and sometimes the 
lateral buds, in the following manner : The young caterpillar begins 
its work in the spring at the time, or soon after, the shoots begin to 
grow. These, when from one-half to one inch in length, are punc- 
tured at the base and eaten off. The leaves of the bud unfold and 
then wither. The twig, although severed, does not dropoff, but is held 
in place by a gummy substance. All the twigs on some trees are de- 
stroyed, especially on the two-year old trees. Mr. Green, of Clifton, 
N. Y., had one hundred trees infested. The larvae became full-grown 
during the latter part of May or early in June. Specimens collected 
June 10th, were found to have changed to pupae June 14th,'* The 
time of their emerging as moths was not observed, as they were found 
dead in their breeding-cage some time during the summer. 

AVriting later of this species, Professor Comstock records the in- 
teresting fact that he has found the larvae within peaches grown in 
Blackstone Island, Virginia, and also in peaches on the grounds of the 
Department of Agriculture at Washington. The larva leaves the peach 
before transforming, and suspends itself to the outside of the fruit, 
spinning no cocoon at all. It was ascertained that the species was 
double-brooded, the early brood which feed in the terminal twigs and 
buds, maturing, in the latitudeof Washington, during May and June, 
and the later brood -r- the fruit-inhabiting — found during the latter 
part of July and August and maturing during September.* 

^liept. Commis. Atjrictd. for 1870, (1880), p. 255. 
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New York Localities. 

The localities in New York where injuries by this insect have 
been recorded are Ithaca, fiochester, Lockport, Oliftou and Jtir- 
dan Station. Its operations at large have not come under my personal 
notice, but its presence, to an injurious extent, in the eastern portion 
of our State is very probable, from statements made to me three years 
ago, of an affection of some peach-trees in Schenectady and Albany. 
The moth has been captured by me in Schoharie, N. Y., on Juno 5th. 

Like many of our New York TineidOy it occurs also in Texas. It ex- 
tends northwardly into Canada, where it is believed by Mr. Saunders 
to have been introduced in strawberry roots from the United States. 

Injurious to Strawberries. 

In the Annual Report of the Entomological Society of Ontario for 
the Tear 1872, published in 1873, we learn that the ravages of this in- 
sect are not confined to the peach, plum and, perhaps, the apple, but 
that it also occurs under very different conditions and affecting a very 
different food-plant. In this report, Mr. Wm. Saunders, the editor of 
the Canadian Entomologist^ describes the insect under the name of the 
strawberry-root or crown borer. During the years 1868 and 1869, it 
was very destructive in certain grounds at St. Thomas, Ontario, the 
caterpillar eating iri-egular channels in various directions through the 
crown and larger roots of the strawberry plants, causing tbcm to 
wither and die, and thus destroying a large proportion of the plants. 
Mr. Saunders gives a minute description of the caterpillar, narrates its 
history and states that it probably has two annual broods. 

Specimens of the larvae obtained late in the season were found alive 
Within their silken cocoons on the 12th of January, rendering it prob- 
able that this brood hibernate in the larval state and transform to 
pupsB in tho spring, a short time before their reappearance in their 
perfect state. 

Another *' 8trawberry-orown Borer." 
The above strawberry-root or crown borer, of Saunders, should not 
be confounded with the strawberry-crown borer, of Riley, — an insect 
belonging not to the order of Lepidoptera, but to the Coleoptera, of 
the family commonly known as snout-beetles or weevils. 

This latter insect has been described and figured in its larval and 
perfect stages by Professor Riley {Third Report on the Insects of Mis* 
souri, p. 42, fig. 14, 1871) as Analcis fragarim,^ So far as known, it 
is confined to the Mississippi valley, and has not, to our knowledge, 
been reported from tho Eastern States. Its habit of boring down 

*Xow known as Tylodtrmafragaria (Riley). 
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through the crowa of the strawberry plant into the pith and eating 
through the more woody portions is very similar to that recorded of 
the Awtrsia Uneatella, and the ravages of the two insects, in localities 
where they conjointly occur, are liable to be confounded. The gene- 
ral use of common names for our insects, birds, fishes, mammals, etc, 
very often results in serious confusion, when, with little difQculty, the 
scientific name, which always indicates the object referred to, oould 
be acquired. 

Panudtio Attack. 

It is gratifying to know that, in all probability, this destructive pest 
has already been attacked by a parasite which promises to perform an 
effective part in checking its ravages. 

The '*pupa apparently filled with parasitic eggs,** referred to in the 
communication accompanying the examples sent to me, was the dead 
body of a caterpillar, distended to its utmost capacity by the pres- 
ence of no less than fifty-one pupa-cases of apparently some Chalcid 
species.* They had been crushed in their transit through the mail, 
preventing the perfect insect being taken from them, or even an ap- 
proximate reference of their relationship. 

Eemedies. 

Should the increase of this insect not be prevented by parasitic 
agency, then the most effectual means of arresting it will be the cut- 
ting off of the infested terminal twigs of the trees upon which it oc- 
curs — readily to bo distinguished by the drying up of the leaves — and 
burning them with their contained borers. This must be done during 
the month of May, or early in June, before tlie larvaa have attained 
their maturity, after which they leave their burrows to seek some 
sheltered place beneath the loose bark of the trunk, leaves upon the 
ground, or elsewhere, where they may construct their cocoons and un- 
dergo their final transformation. 

Strawberry plants giving indication of their presence should be 
promptly uprooted and burned. 

*Mr. L. 0. Howard (our authority in the Chalcidida) expressesiheheWet (American J^ai- 
aralistf xiii, 1882, p. 150), baaed upon the mode of occurrence, that these were the cocoon- 
like cells of a Chalcid species belonging to the genu» Copidotama of Ratzeburg.and congenenc 
with others found by him, distending to the utmost the larval skins of another example of 
A. line(U^ll<if and also of LithocolUtU FitcTiella Clem., GeUchia pini/oluB Chamb., and 
Ptu»ia bras^icce Rilcy. From a single example of this latter species the almost incredible 
number of two thousand five hundred and twenty-eight parasites, by actual count, 
emerged. 
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Bnccalatrix pomifoliella Clemens. 
The Apph'leaf Bucculatrix. 

Ord. LBPIDOPTERA : Pmm. TINEXDJB. 

Clembnb: in Proc. Acad. Nat. Sci. Phila.. 1860, p. 2U (original description); re- 

published in Tineina of N. Amer. (Stainton ed.), 1872, p. 146. 
Packard ; Guide to Study of Ins., 1860, p. 854, pi. 8, f. 16 (description as Litho^ 

eoiletU curvUineaidla); lb., 7th edit., 1880, (as Bucculatrix pamonella); 

1st Kept. Ins. Mass., 1871, p. 24 (description). 
Riley: 4th Rept. Ins. Mo., 1872, pp. 49-51, f. 23; in Amer. Entomol., iii, 1880, 

p. 23 (habits, remedies, etc.). 
Chambbks : in Canad. Entomol., v, 1873, p. 150 (brief description); in Bull. U. S. 

G.-Q. Surv. Terr., iv, 1878, pp. 112,132 (references, etc.); in Amer. 

Entomol., iii, 1880, p. 50(habit). 
Zbllbh: Beitr. sur Eennt. nordamer. Nachtf., iii, 1875, p. 147 (critical remarks). 
LiNTNBR : in Count. Gent., Ixv, 1880, p. 263 (general notice). 
Barnard : in Amer. Entomol., iii, 1880, p. 76 (cocoons). 
Walsingham : in Trans. Amer. Ent. Soc, x, 1882, p. 204 (synonymy, etc.). 

It IB bat recently that this species has attracted attention as an in- 
sect pest, and as yet its injarios have not become very serious ; but as 
it appears to be upon the increase^ it is quite important that a knowl- 
edge of it sbonld be diffused in order that means may be resorted to 
that its distribution may be checlced before it shall become decidedly 
noxious. 

Its Several Stages. 

It first arrests attention dunng its pupation when its numerous 
email white cocoons may be observed thickly clustered upon the smaller 
twigs of the apple-trees. The cocoons^ which, from their small size^ 
are often mistaken for insect eggs^ are spun by a little caterpillar which 
makes its appearance upon the young leaves soon after they unfold, in 
the month of May. The caterpillar is said, by Chambers, at first to 
mine the inner substance of the leaf, and later to operate as an exter- 
nal feeder. It is sprightly in its motions, and readily disturbed, when 
it drops from the leaf and hangs suspended by its silken thread, uutil 
the cause of its alarm has ceased. It is described by Dr. Clemens as 
of acylindricHl form, tapering somewhat at the ends, with its joints so 
rounded as to resemble a series of strung beads, of a dark yellowish- 
green color, tinged with red on the front segments, and with scattered, 
short, black hairs, which are mor6 numerous on the back of the first 
segment Its head is small, of a brown color, and ellipsoidal in shape. 
It has the usual number of feet (sixteen), viz. : three pairs of true legs 
(thoracic), four pairs of very short abdominal legs and one terminal 
pair (prolegs). At maturity it measures about one-half of an inch in 
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length. It attains its growth during the early part of June, when it 

spins its cocoon, usually upon 
the surface of the bark, and, 
unless it occurs very abun- 
dantly, at or near the branch- 
inor of the twigs. 

The cocoon, shown at a in 
its natural size, almost cover- 
ing a small twig, and at b en- 
larged, is white or whitish, 
about one -fourth of an inch 
in length, of the diameter of 
Fio. 41.— Apple-leaf Buccuiatrix, Bucculatrix an ordinary pi u, and ischarac- 

pomifoliklla: a, piece of twig covered with co- • i i i • . 

coons; b, cocoon enlarged; c, the moth, enlarged, tcrizetl by Several prominent 

longitudinal ribs ; in some examples before me, there are six of these 
ribs. When ready for its transformation, the amber-brown pupa, ac- 
cording to Riley, pushes itself partly out of the cocoon, and the little 
moth emerges during the month of April, and deposits its eggs on the 
young leaves. The moth is of so small a size — but a little more than 
one-fourth of an inch in expanse of wings — that it would not readily be 
noticed even when in flight about the apple-trees. Its appearance, en- 
larged, is shown at c, in Fig. 41. 

There are two, and possibly three annual broods of this insect. In 
the latitude of St. Louis, Mo., the caterpillars have been observed more 
numerously during the month of September than at any other time. 
The cocoons of this brood were spun during the latter part of this 
month and in October, from which the moth would be produced the 
following April. 

Geographical Distribution. 

The insect appears to be local in its nature. Nearly all the notices 
of it within this State have come from its western portion. A corre- 
spondent of the Rural New Yorker (in 1870) states that in visiting an 
orchard of 800 apple-trees in Brighton, near Rochester, his *' attention 
was directed to the branches of the trees, which were thoroughly lined 
with these insects inclosed in thesilk-likecocoons, and tightly attached 
to the small branches." A correspondent of the American Entomolo- 
(jisty writing from Scottsville, Monroe Co., N. Y., records their intro- 
duction into his orchard: "They were first observed here last year 
[1870]. They are deposited on the bark near the forks, and number 
from two to twenty per tree," At Ithaca, N. Y. (midway between 
the eastern and western limits of the State), they have been observed, 
scattered sparingly over the branches — not in groups, as in the western 
cou n ties. 
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The species occurs in remote portions of the United States. In- 
qniries in relation to it have been received by mo from Massachusetts. 
A epeoimen of it, coHected in Texas, is in the Cambridge (Mass.) 
Museum, and it occurs also in MissoHri, in the vicinity of St, Louis. 

Paradtea. 

The ravages of this pest have alroudj received quite a check from 

parasitic attack. Small as the insect is, there aro insects still moro 

minute which are specially adapted for seeking it out and preying 

upon it. 

Id the 4th Report on the Insects of Missouri, 1872, p. 51, mention 
is made of a minute Ghalcis-fiy, allied to the genus Bulopkua, preying 
upon the apple-leaf Bucculatrix, many of the cocoons having been 
found with minute rdund holes at one end, through which the par^ 
sites had emerged. 

A number of Chalcids were bred by me in 18S0, from some Buccu- 
latrix cocoons received from Western New York, which were believed 
to be the same as those above referred to. Some of them were accord- 
ingly forwarded to Professor Kiley for comparison with the examples 
obtained by him. They proved to be identical, and to belong to the 
genus CirrospUvt ; and as Professor Riley had been studying the 
species, he has kindly given me the manuscript of its description, to- 
gether with an excellent figure of it, tor publication in the present 
notice. 
CiBROBPiLua FLAViciKCTDS RUey, nov. ip. (Fig. 42.) 

M<d». — Length, 1.8 mm.; aipaiiM, 2.8 mm. AntsDDB seven-Jointed ; aeape 
origlaatlng low doirn, u loog aa three aaeeeedlng joiats together, wliicb are sub- 
equal 1 no ring-jolotB ; club rather looger than preceding joint, one-tliird brcadnt, 

witlitbe two divisions 
faint. Body polished 
and very finely iiiibri- 
] above. Color 
: bright jellovr, pret- 
tily marked with 
black, having a blua 
metallic reflection, ea- 
pecially on the tho- 

tennal articnlationa, 

especially at the bate 

of pedictil (jo'"' 3); 

the eyes and tnp of 

Fio. 41.— The Cirrospilus parasite of the spple-leaf Bueculnlrii; !'*'"<' between them ; 

the Dslural size shown id the hair-lines. the thora:c above ei- 

eept a broad traDSverse liand including two joints next the buss, the upper surface 

of the hind com and (id nne specimen) the tenuitial halt of the hind tibin. Tips 
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of all the tarsi slightly dusky. The yellow band on the abdomen and the anten- 
nae lues bright than the rest. Ocelli, brown. 

Female. — Length, 1.6 lum. ; expanse, 8.8 mm. Differs from male in having 
only a mesoucut&i yeiluw spot, a narrow yellow line around inside of eyes and the 
legs yellow, except liind cox®, femora above, and tips of tarsi. The antennas are 
more hirsute, slighily shorter and yellowish-brown, with scape black. The tho- 
rax has a distinct bluish hue. 

Described from one male and one female received from the late B. D. Walsh, 
bred by him, iii May, from BttcctUatrix pamifolieUa ; two males, from Professor 
J. A. Lintner, bred from same species, and two males and two females, bred by 
myself, between March and July, 1874. 

Professor Rilej has also bred another parasite from the Bucculatrix, 
also one of the ChalcididcB, belonging to the EncyrtincB. This sub- 
family embraces a large number of small^ active Chalcids^ many of 
which are of special value to us from the predilection which they show 
for attacking the various and destructive species of bark-lice. Mr. L. 
0. Koward, of Washington, has recently described eleven new species 
of this group,* which are parasitic on CoccidcB ; while in Europe a 
publication upon the group, by Dr. Mayr, in 1875, shows the follow- 
ing great i)reponderanco of the bark-lice parasites : one species upon a 
hymonopterons insect, two upon Coleoptera, four upon lepidopterons 
eggs, and sixteen upon lepidopterous larvae, four upon Diptera, one 
upon aphides, and thirty-7iine upon bark-lice — these last being over 
fifty-eight per cent of all the known species. 

This second parasite has been described by Mr. L. 0. Howard, to 
whom I am indebted for the following description and figure and the 
permission to publish them : 

Encyrtus bucculatri^ Hoioard, no v. sp. (Fig. 43.) 

Female. — Length of body, 1.2 mm ; expanse of wings. 2.5 mm. Greatest width 
of fore-wing, 0.35 mm. Antennal scape slightly widened below the middle; 

pedicel as long as sacceeding three joints ; fanicle 
joints gradual ly increasing in length and thickness ; 
club, long, oval, as long as preceding four joints Co- 
gether. Wings, perfectly clear; marginal, post- 
marginal and stigmal veins extremely short. Ovi- 
positor slightly exserted. Head slightly punctured, 
thorax very slightly shagreened ; abdomen smooth. 

Fia. 43.— The Encyrtus para- Qq]^^ black, with a slight lustre, especially upon 
site of the Apple-leaf Buccula- jit j *#.jji i 

trix; enlarged to about fifteen cheeks, mesoscutellum and liind coxsB. Middle legs 

diameters. vfiih trochanters, femero-tibial articulations, a mesial 

tibial band and the distal ends of tibise, including spurs, whitish ; front and hind 

le^s the same, with the exception of the mesial tibial band; all tarsi whitish, 

often with a yellowish tinge ; antennas, except scape, yellowish-brown with gray 

hairs. 




*Jieport Commie. Agriculture for 1880, pp. 860-867. 
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Described from many female specimens; male, unknown. Parasitic upon 
BueciUatrix pomifoUeUa Clem. 

Mr. Howard also iaforms me that in examining a bottle of alcoholic 
specimens of the above species in Professor Riley's collection, he had 
found a number of examples of a Chalcid which he thought might be 
also parasitic upon BucculatrixpomifoUella, or a secondary parasite. The 
material was in too poor condition for determination and description. 
One specimen of a Braconid had also been found in the collection, 
marked ^'parasitic upon Bucculatrix pomifoliellaJ^ 

Psocus Bred from Bnccalatriz Cocoons. 

Two specimens of Psocus were also received by me from Professor 
Biley, which he had bred from the Bucculatrix. They were sent to 
Dr. Hagen for determination^ and were found by him to be identical 
with Psocus semistriattis Walsh {Proc. Acad. Nat, Scu Phila,^ 1862, 
p. 361), as compared with types in the Museum received from Mr. Walsh. 
Possibly, P. semisiriatiis may prove to be the same as P. quietus^ 
which had been previously described by Dr. Hagen from an example 
from the State of New York and another from Oeorgia (see Proc. 
Ent Sac. Phila., 1863, p. 1C7). 

It is probable that this Psocus is not a true parasite upon the Buc- 
culatrix, but is associated with it as a scavenger, feeding upon the 
ezuvia of the larva. Dr. Hagen has written me as follows of these 
Psocina : " No Orthopteron nor Pseudoneuropterou has been observed 
to live as parasites, and I think that they arc not parasitic. But cer- 
tain species prefer to live as viquUineSj and one species was described 
:>3r LinnsBus, more than a century ago. as Hymenopteron. Some spe- 
cies of Cmcilius and EUpsocus live here and in Europe in willow and 
^ak galls. Two species were brought from Brazil by Mr. B. P. Mann, 
^hich he considered as parasites of the coflfee-leaf miner. Such Psoci 
i.ke to feed on cast skins; and, perhaps in the case of Psocus semi- 
'^riatuSy on the dry skins of the Bucculatrix caterpillar, as my expe- 
"^ence has shown me the fondness of many Psoci for larval skins." 

The Psocidm are a low form of insects constituting a family in 
lie division of Pseudoneuroptera. They are small forms, measur- 
»^gin length from 1 mm. to 8 mm.: Psocus venosus, our largest spe- 
cies, which lives on apple and maple trees, has an expanse of wings of 
V\)m 12 mm. to 15 mm. (about 0.5 to 0.6 in.). They occur in both the 
^'inged and wingless states, and somewhat resemble plant-lice in gene- 
^^1 appearance. The larger number feed on dry vegetable substances 
^nd lichens. They are quite common, and may be often found con- 
gregated in large companies on trunks of deciduous trees and among 
^he herbage of some of the evergreens ; they also frequently occur in 
^ouMs. Atropos divinatorius (0. Fabr.), originally described from 
21 
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Oreenland, may ofix^n bo foand in books and in insecfc cases ; it has 
been discovered in the Mammoth Gave^ Kentucky^ npon animal re- 
mains. * Clothilla pulsatoria (Linn.), known in England as the *' death- 
watch/' from the ticking sonnd made by it^ and Psocus domesitcus 
Burm.^ also infest collections of natural history. In Hagen's Neurop* 
fera of North America, of the sixteen species of Psocus described, 
nine are credited to the State of New York. Later studies have changed 
the generic references of several of these, and other species of Psoci 
occurring in New York have since been described. 

Eemedies. 

Whian the apple-leaf Bucoulatrix occurs abundantly upon young 
trees, if the trees are given a sudden jar, when the caterpillars hare 
about attained their growth, at some time during the months of Hay 
and September, large numbers of the caterpillars which drop from 
the leaves and hang suspended by their silken threads can be 
swept upon a broom and crushed, or scalded in hot water. The appli- 
cation of kerosene oil, diluted with hot soap-suds, to the cocoons, by 
means of a force-pump and spray-machine or atomizer, has been recom- 
mended. If applied during the month of March or April, when the 
circulation of the sap has commenced, the chance of injury to the 
tree will be less. Linseed oil might also be employed, but would not 
so readily penetrate the cocoons to the inclosed pupae, which must be 
reached in order to prove effectual. 

If the limited number of the cocoons admit of their removal by 
scraping them from the twigs, this would be the better method to 
employ. Their white color at once discloses their presence, and serves 
to show when their complete removal has been effected. 

Mr. Chambers, in a late communication to the American Ento- 
mologist {loc. cit,), expresses his belief that the destruction of the 
pupsB within their cocoons upon infested apple-trees, by spraying them 
with oil, may not place the insect within our control, for the follow- 
ing reason : He had found as many as twenty of its cocoons in a clus- 
ter on elder {Samhucus), at least fifty yards distant from the nearest 
apple-tree, and there were no indications^ or was it probable, that the 
larvae ever fed upon the leaves of the elder. The species, therefore, 
shared the habit not uncommon in Bucculatrix larvaa of deserting their 
natural food-plant when mature, and wandering elsewhere to spin their 
cocoons. Mr. Chambers suspects that Bticculatriz ihuiella, found by 
Dr, Packard on Tliuja^ may only have wandered thither from some 
other food-plant, as it was not observed as depredating on the cedar. f 

♦Hubbard : in Amertcan Entomologi»t, iii, 1880, p. 89. 

^Amtriain XaturalUt^ v, p. 149 ; American Entomologist^ iii, 1880, p. 50. ^ 
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Coleophora malirorellA Riley. 

77(6 Apple-tree case-hearer. 

(Ord. LEPIDOPTERA ; Fum. TINEIDiB.) 
RtLKT: Id Ann. Rept. Comiuis. Agricul. for 1678, (I67H), pp. 206, 258, 254, pi. 

vii, f. 1 (dpHcriptlnn, natural hUtorj', etc.); slso. the same in Rept. of 

the Eaiomol., Kvg. 1879. pp. 3. 48, 49, pi. vii, 1. 1. 
Chambmb ; ID Bull. U. S. Q.-G. BurF. Terr., iv. 1878, p. Vi (>e C. muUiptUMOa, 

avet. WBloingliam). 
LiNTKER : Id 39th Aon. Kept. N. Y. St, AKr'cuI. Sac. fur 18T9, ilSBO), p. 53, figa. 

n-d (history, etc.): in Coaut. Gont., July 8. 1882. iWii. p. 633. 
Barnabd: inProc. Amer. Ansoc. Mv. ScL, iiviii, 1880, p. 477, p!. " laacct 

Habita," I. 8 (cms aot identified). 
WaLBINQBam : in Trans. Am^r. Eat. Soc, x, 1883, p. 1B4 (BynoDymy, etc.). 

This species has recently proved quite deatructire to apple-trees ioa 
portion of Pennaylvaniii, adjoining tiio western boundary of New York, 
where it lias entirely destroyed the leaves of many trees. The first 
pnblic notice that wo have of it ia that of Professor BJley, in his An- 
nual Report as Entomologist of the U. S. Department of Agriculture, 
in 1879, where its history is given, partly from actual obserTation, and 
in part drawn from the known habits of a closely allied European 
species, C. analipenndla. 

The Several Bta{;es of the Insect 
The new depredator ia the larva of a small moth belonging to the 
/amily of Tineida. The caterpillar, shown at b in tho accompanying 
figure ( its natural 
size indicated by the 
hair-line beside it), 
is about one-sixth of 
an inch in length, of 
a yellowish color, 
with a largo black 
head, its legs yellow 
and tipped with 
black, and its lust 
twosegmentscovered 
with brown granu- 
lations and bearing 
aomelonghairs. The 
molh represented at 
d (three times the 
panse ; its pointed and 
ne white scales near the 
The pnpal 




FiO. 44. — The apple-lrsc ca8e-b«ar? 
Klla. — a. a, a, the cases cunttininictli 
•*iip; h. larTu, enlarged; c, pupa, enlarged : d, llie mol 
Aarged. (Riley). 

tiatural size) is about one-half of an inch in 
long-fringed wings are mouse-colored, with 
base. Tho tip of the abdomen and the legs are white. 
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form is seen at c. At a^ a, a, are shown the peculiar pistol-shaped cases* 
sheltering the larvae, composed of silk, bits of leaves and excremental 
matter, which the caterpillars constructfor their protection, and which 
they curry about with them during their period of activity, serving 
also for a winter retreat and for pupation. The smaller cases upon 
the leaves show, in connection, the character of the larval injuries at 
different Fta<res of growth. 

The following detailed account of the caterpillar and of the moth 
is that of the original description : — 

Description of the Larva find Moth, 

Larta — Length 4 mm. Color pale yellowish, often with faint roseate hue. 
Head retractile, large, black, granulated, and with a few rather long hairs at 
the sides ; median suture white ; anteunaB 4-jointed, yellow, with the base of 
each joint white, the two basal joints equal in length, the third and fourth each 
one-half as long and more slender ; a long bristle arises from the apex of the 
second joint. Prolegs brown with the tips whitish ; thoracic legs yellowish with 
the claws blackish. Thoracic joints each with a blackish, strongly granulate 
chitinouB patch at the lateral projection, the mesothoracic joint having alsotwo 
narrow black transverse dorsal p))ots posteriorly, and a subdorsal yellowish spot 
of a similar nature. The two anal joints are covered with brown granulations and 
furnished with rather long hairs. 

Imago — Female: — Expanse 14 mm. Head, face, and palpi white. Antenne 
white annulated with fuscous ; basal joint with a long tuft of intermingled white 
and fuscous scales reaching to the sixth joint. Primaries fuscous (mouse-color 
more nearly), with many white scales at the base, especially behind the median 
vein. Cilia fuscous; secondaries fuscous; thorax white, with a few fuscous 
scales. Abdomen with the anal tuft whitish. Legs white with a ring of fuscooB 
at the base of each tarsal joint. 

Male : — Expanse 12.5 mm. DifTers from the female in the head, face, and palpi 
being fuliginous, and in having no tuft on the basal antennal joint ; also, in being 
somewhat darker, the wings usually lacking the white basal scales, and the legs 
being more grayish. 

Natural History of the Insect, 
The history of the insect, as given in the report above cited, is as 
follows: The parent moths appear abroad during the latter part of 
July, and deposit their eggs on the under side of the apple leaves. The 
larva? hatch in September, and commence to feed upon the under sur- 
face of the leaves. Tlicy are of the kind known as case-bearers, as 
tliey construct for their protection and occupation cases composed of 
silk, bits of leaves, and their cxcrementa, which they carry about with 
them, thrusting out their anterior segments for the purpose of feed- 
ing. The cases have a peculiar curve at their posterior end, like the 
handle of a pistol. At the advent of winter they retreat within their 
cases, which they attach to the twig, and the less than half-grown 
caterpillar passes the winter in this condition. At this stage, the cases 
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measure about one-tenth of an inch in length, and are more curved at 
their end than the mature form. From their small size and a color al- 
most the same as that of the bark to which they are attached, they are 
ciot readily noticed. 

In early spring, the larvsB awake from their winter sleep, and trans- 
port themselves to the swelling buds, upon which they commence to 
'eed. The leaves, as they develop, are attacked in turn, and where the 
nsect abounds, they are rapidly devoured. The younger trees show 
iraiiches which have been entirely defoliated, while others are left 
eafless from the destruction of the buds. The young fruit is also 
Miten into, until barely a shell of it is left. 

About the middle of June, the larvsB attain their growth, when they 
$ease feeding, and fasten their cases to the twigs, and, within them, 
iransform to the pupal state. Their pupation lasts for about three 
ureeks, when the perfect insects emerge, and deposit their eggs upon 
lie leaves, as before stated. 

Its OperatioiLs in an Orchard. 

The operations of this insect pest were first noticed in 1877, in the 
orchard of Mr. William Fairweather, of the Densmore Apple Farm, at 
y[cLane, Erie county, Penn. In that year he reports that of the 8,000 
rees in his orchard, there was scarcely one which was not more or less 
iffected. On some of the smaller trees, the leaves were completely 
keletonized. The following year, the ravages were still more destruc- 
ive, and large numbers of trees were rendered nearly leafless. In 1879, 
\B I learned from Mr. Fairweather, the injuries were less than in the 
wo preceding years, but from the number of cases observed upon his 
rees at the time of writing (Jan. 17, 1880), he greatly feared that they 
vould again be in full force the coming summer, and extend their 
>perations ** to an extent sickening to think of." A tree from which 
le sent me some twigs thickly studded with the cases, had, he 
thought, enough of the insects upon it to eat up every leaf as it ap- 
jeared. 

From a communication in relation to this insect subsequently re- 
vived from Mr. Fairweather, he informed me that the fears above ex- 
pressed were not realized. Its ravages were not increasing, and during 
;he years 1880 and 1881, its depredations in his orchard had not been 
prions. 

Attack of a Chalcid Parasite, 

Mr. Fairweather ascribes the diminution of the injuries to the bene- 
ficial results of an attack which had been made upon the pest by a 
small parasite, examples of which he had hatched from some pupae of 
the moths inclosed in a glass jar, and which he found to be '' a small 
ind lively insect like a black ant, but less in size, and with wings." 
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This parasite is probably the one referred to by Professor Riley, as **a 
minute Chalcid fly, which has increased to such an extent since the 
ravages of the Coleophora became apparent on Mr. Fairweather's place, 
that it bids fair to render additional remedies unnecessary. The 
specimens sent in 1877 were not parasitized ; those sent in 1878 were 
about half of them affected, and of twenty-four specimens received in 
March, 1879, seventeen [over seventy per cent] had been destroyed by 
this little fly." The species has not, so far as I know, been determined. 
It is somewhat strange that this insect does not appear to have ex- 
tended its depredations to any of the orchards in the ilnmediate 
neighborhood of the Densinore Apple Farm.* 

Other Case-bearerflL 

In vol. xxviii of the Proceedings of the American Association for the 
Advancement of Science (ISSi))^ Professor W. S. Barnard has figured 
what is, without much doubt, the case of this insect, which had been 
found by liim upon chestnut, near Ithaca, to which it may have strayed 
from the apple, after the habit of Bucculatrix pomifolielloi In the same 
paper, the singular cases of several other Coleophora are described, one 
of which, occurring on a species of rush growing on woody knolls^ is 
illustrated and its interesting peculiarities described at length. An- 
other case, which had appeared late in autumn very plentifully on 
some of the apple-treos about Ithaca, of which the insect hibernates on 
the lower side of the branches m a small, flat, obovate purse which is 
pendant to the bark by a small mass of silk, is the Aspidisca splen^ 
doriferella Clem., or the Resplendent shield -bearer. An extended 
account and full illustration of this species, by Professor Comstock, 
may be found in the Report of the Cofnmissioner of Agriculture for 
the year 1879 (pp. 210-213, pi. 2, f. 2). 

Bemediea 

"Whenever, from absence of parasitism, or other cause, this little pest 
(called by one of my correspondents, in consideration of its minute 
size and its serious ravages, the '^rnultuvi in parvo^*) becomes in- 
juriously numerous, it may doubtless be controlled by the use of Paris 
green or London purple. The former, Mr. Fairweather, thinks too 
expensive in cost of material and labor of application for employment 
in an orchard of the extent of his, numbering six thousand trees ; but 
although the protection of large orchards necessarily involves large ex- 
penditures for material and labor, yet it should be borne in mind, that 
the percentage of cost to each tree protected is no greater when ap- 

*As I learn from examples sent to me by Mr. C. E. Cook, of (South Bjrroo, OeDesee 
couoty, N. Y., the insect, at the present time (Juno 20, 1932), is infesting the apple-trees 
of his orchards, to quite an injurious -extent. He had not detected its presence previoiis 
to the present season. 
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plied to ten than to a thousand, and if it pays to employ remedial 
measures on a small scale, it will, at the least, prove equally profitable 
on a larger scale. 

liondon purple would probably be quite as valuable in protecting 
large orchards as the more costly Paris green. Its much less cost would 
permit of its more thorough and frequent use, and it seems also to 
possess the additional recommendation of being absorbed to a greater 
degree by the leaves. It could be conveniently applied by means cf 
the forcing pump (illustrated on pages 29 and 30), throwing the liquid 
from a barrel placed on a wagon and drawn through the orchard. The 
efficacy of this material in preventing the ravages of the Codling moth 
of the apple has been tested by Professor A. J. Cook, and its use for 
the piypose was strongly recommended by him, and sustained against 
adverse criticisms, at the Cincinnati meeting of the American Asso- 
ciation for the Advancement of Science. Young apple-trees which 
had been treated by this method had given fine crops of sound fruit, 
which had been freely eaten by himself and family without any in- 
jurious results. The quantity of London purple used was a table- 
spoonful to a pail of water, which was found to answer for three trees. 
In using it against the case-bearer, a large amount of the liquid should 
be thrown upon the tree, as it would need to be very generally dis- 
tributed in order to reach all the buds or the foliage. 

As a general rule, the best time to attack our injurious insects is 
when they are just from the egg, and so delicate that they may be 
easily destroyed. The young caterpillars of the case-bearer emerge 
from the eggs during the month of September. It would not bo pru- 
dent to apply the poison at this time, except to trees bearing early 
apples from which the fruit had been gathered. Even to these, it 
Would require a large amount of liquid to reach all the leaves of the 
tree upon which the young larvsB might be feeding. Beyond this, the 
feeding done by them before retiring, less than half-grown, within 
their cases for hibernation, would not be of any appreciable injury. 
The proper time, therefore, to use the poison is when the larvae have 
awakened from their winter's sleep, and are resorting to the buds to 
resame their feeding. This can easily be ascertained by observation, 
and careful inspection of the infested trees should be made during the 
first warm days in early spring, as soon as the first insects are seen 
Upon the wing. If at this time, all the expanding buds be sprayed 
n^ith the liquid, and the operation be repeated two or three times at 
intervals of a week or f^fter rains, during the opening of the buds and 
the unfolding of the leaves, very few of the case-bearers will be spared 
to continue their ravages, and to complete their transformation to the 
perfect moth, laden with eggs for the perpetuation of the pest in an- 
other brood. 
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OK SOME SPECIES OF ANTHOMYIIDJS. 

The opportunity of observing, during the past summer, the several 
stages and transformations of some species of AnthoinyiidcB which had 
not been known to us in this country before, has led me to an exami- 
nation of the histories of the allied species ; and as some of them 
merit special consideration from their depredations upon important 
crops^ and one, from the material aid rendered by it in the destruction 
of the Bocky Mountain locust, it is believed that a notice of the seve- 
ral species, presenting the latest discoveries in relation to their history, 
their present accepted nomenclature, and the best means of prevent- 
ing their injuries, may prove convenient for reference, and of service 
to the student and agriculturist. Some general remarks respecting 
the family to which they belong and their classification may serve as 
a fitting introduction to specific details. 

Habits of the AnthomyiidsD. 
The AnthomyiidcB have been so named (from anthos, flower, and 
muia, fly) from their habit of frequenting various flowers, particularly 
those of the UmheUifercB and ConipositcB; but as there is another group 
of flies, known as the Syrphidm — prettily variegated in yellow and 
black, and many of them bearing resemblance to bees, wasps and hor- 
nets, which are pre-eminently flower visitors for feeding on their pol- 
len or nectar — the designation of *' flower-flies " may properly be re- 
served for them. The Anthomyians, in addition to their love of 
flowers, have also their seasons for idle sporting, and large companies 
are at times to be seen indulging in aerial dances, after the manner of 
some of the gnats. Their larva3 (naked, footless forms, often spoken 
of as " maggots '') feed usually on living vegetable matter, as the roots 
of plants and the inner tissue of leaves, but some of the species find 
their nourishment in decaying vegetable matter and in manure. In 
the genus ffomalomyia, where the species live in wet, decomposing 
vegetable and animal matter, that their respiration may be the better 
maintained in such situations, they are provided, in the place of the 
ordinary spiracles or breathing-pores, with lateral branchise or gills, 
which, as in the fishes, permit the air to be extracted from the sur- 
rounding fluids. Some of the species of this genus, as Homalomyia 
cariicularisy and the "privy-fly," H, scalaris, which occur in both Eu- 
rope and North America, are recorded as having been, in a number of 
instances and sometimes in large numbers, discharged from the human 
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stomach and intestines, where they may have been introdaced in in- 
cautioasly eating decaying fruit and vegetables. A list of one hundred 
and eight instances in which insect forms have heen discharged from 
the human hody, was published forty years ago ;* among these were 
several of Homalomyia, A list of twenty such discharges from the 
urethra has been collected and published by Dr. Hagen,f but 
the reliability of the testimony iipou which most of them rest is ques- 
tioned by the author of the papcr^ and it is thought that not one had 
been proved by indubitable evidence. 

Chaxacteristio Features of the AnthomyiidBB, 

Structurally the Anthomians are closely allied to the typical species 
of thB family of MuscidcB, which embraces our common house-fly, the 
meat-fly, the blow-fly, etc., from which family they were separated by 
Meigen, in 1838. An obvious difference between the two is to be 
found in the neuration. Fig. 45 represents the neuration of the Jn* 
ihomyiidcBy as it occurs in the wings of the Onion-fly, Phorbia ceparum. 
The veins and cells are indicated by numerals and letters, and the termi- 
nology given below is that of Osten Saoken. The venation of the 
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Fio. 45. — Enlarged wing of the onion-flj, Phorbia cbparum Mtig.—^ A, cosUl vein; 
1 ', auxiliary vein ; 1, % 8, 4, 5 and 6, first, second, third, fourth, fifth and sixth longitu- 
dinal reins; 7, axillary Tein; 8, middle transverse vein; 9, binder transverse vein ; 10, 
XransTeroe shoulder vein ; 11, anterior basal transverse vein ; 12, posterior basal transverse 
>ein; a, a^a^ first, second and third costal cells ; 6, marginal cell; «, submarginal cell; 
c?, d./, first, second and third posterior cells ; g, discal cell; A, h, A, first (the large upper), 
second and third basal cells ; i, anal or axillary comer of the wing ; y, alar appendage 
(alula); h^ axillary incision. (For the last three, see Fig. 46.) 

*0n the Insects and their Larv» occasionally found in the Human Body. By Rev. F. 
W. Hope. Trans, EtUomolog. Soc., London, ii, 1840, p. 266. 

tOn Larv» of Insects Discharged through the Urethra. By Dr. H. A. Hagen. /Voe. 
Jhit. Soe. y<a, EUt,, XX, 1878, pp. 107-118. 

22 
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Muacida is shown iu Fig. IS, drawn from CalUphora vomiloria, the 
common hlue meat-fly of bntchcr's-stalls and occasionally of our 
houses. The references to veins and cells are the same as in the pre- 
ceding figure. From a comparison of the two it will be seen that 
thej differ mainly -in the shape of the first posterior cell, d, which in 
the Anthomyiida is quite open, instead of being nearly closed at the 




Fia. 46. — EdU^^ iTiDg of the filaa inMt-Bjr, Callifboba vooitoMA : tha Trio* ud 
cells *re onmbered lad lettered u in Fig. *S. 

witig-margin, as in Muscidw, by the sudden bending up of the fourth 
longitudinal vein when near the margin, and running obliqaely up- 
ward to very near the termination of vein 3. 

The Anthomt/tidtB are further distinguished by a transverse satnre 
(impressed line) crossing the thorax, and by their tegalte (the covering 
scales of the spiracles of the hinder thorax) being rather well-developed, 
although frequently not very large in size. 

The Anthomyiidie an Extensive Family. 
The family is a numerous one. Baron OsteuSacken, in his CJatalogue,* 
records one Imndrt-d and thirty-nine North American species (includ- 
ing aboTO fifty ot Walker's unrecognized species), belonging to twenty 
genera. Later, Mr. R. H. Meade, of England, who has been making 
special stndy of the family, baa enumerated one hundred and forty- 
one species, in nineteen genera, from material sent to him from the 
Museum of Comparative Zoology at Cambridge, Mass.,! which, with 
others in the Museum not seen by him, and those to be noticed in the 
present report, gives, so far as recognized at the present, one hundred 
and thirty-six North American Anthomyiida. Of these, no lees than 
thirty-five species are accepted as identical with European ones. 

'Uataiogaio/ tin DipUra of North Ammca. B7 C. R. Oiten 9«oken, 'Wuhmgton, IBTS, 
Sto. p. 8T«. 

. Heads, Esq., Bradford, 
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The New York Species of the Family. 
Five Bpecies of the iuteresting genus of Homalomyia Bouchd, to 
which reference has been mado (four included in the Meade list) occur 
in the State of New York. The first two mentioned are the more 
common. The firsts from its being so fi'eqnently found in houses, has 
been called the "lesser house-fly," Musca domestica minor De Geer; 
the second has received its common name of the "privy-fly" from its 
larva occurring in human excrement, particularly in the contents of 
old vaults. The larvaB of this genus are not rounded forms as in An^ 
thomyia, but have flattened bodies, as indicated by the generic name, 
and also in their popular name of " flat-flies." An excellent paper 
upon these forms may be found in the American Bntomologisi, vol. ii, 
pp. 137-141, from the pen of Mr. Walsh, published after his death. 
The species are the following (the Meade numbers are prefixed to those 
seen by him) :— 

44. HomcUomyia eanieularis (hisv,). New York and Mass. 

45. E. scalarU (Fabr.). N. Y., Penn., Mass., Me. 

46. H, pr<M^rato (RosBi). N. Y., Mass, 
50. H. sp. indet. N. Y., Greenland. 

— H, tetmcantha Losw. Middle States. 

Of the genus Anthomyia Meig,, the larvsB of which are naked, not 
having the branching lateral appendages of the preceding genus, the 
following New York species are recorded : — 

57. Anihomyia kUUaraua Slabo. and Zett. N. Y. and N. Hamp. 
50. J.. sp. indet. Similar to ^.p^ueui^if, of Europe. 

— A, brasnc4B Bouche. Perhaps same as A, rufieepa Meio. 

— A. eeparum Bovcnt.* Same as ^. an^tgtia Meio., auct. Scliiner, 

— A. raphani Harris. Perhaps same as A, radicum Linn. 

— A. simUU (Fttch), ^imilsLrXo nylemyvadeeepHva Yttcvl, 

In Hylemyia D£sy., of the fourteen species indicated, four are from 
New York, viz. : — 

60. Hylemyia sp.? N. Y., N. J., and British America: apparently abundant. 

61. H. sp.? N. Y., Conn., and N Hampshire. 

62. H. deceptiva Fitch. N. Y., Hudson^s Bay, and Arctic America. 

63. n. tartcUa Six. N. Y. and 111. Perhaps A. alcathoe Walk. 

64. IL sp.?: also 65 and 67, sp. indetermined. Two other species are from 

Canada and New Hampshire and are probably to be found in 
New York. 

Twenty-two species are referred to the genus Cliortophila^ of which 
nine are credited to New York, and eight additional ones from locali- 
ties so near, as Canada, Massachusetts and Connecticut, that they may 
he presumed to occur also in New York. Many of the species are 
small and some are known to have an extensive distribution, ranging 
from the District of Cohimbia to the Arctic regions. 

*Since the publication of this paper, the species has been removed to the genus Fhor^iia, 
as will be noticed hereafter. 
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Ill other genera of the family, fifteen species are enamerated from 
the State of New York : in all, forty-one speoies, distributed in eleven 
genera. Many others are undoubtedly to be discovered, as additional 
attention shall be paid to them. They are extremely difiicult of 
study, from their close resemblance to one another. The females of 
several of the species are so much alike that they can scarcely be de- 
termined unless their males occur with them.* 



Phorbia ceparam (Meigen).f 
Tlie Onion-fly, 

Ord. DIPTERA : Fam. ANTHOMYIIDJB. 

B0X7CHE : Natargeschichte der losecten, 1884, p. 73. 

West WOOD ; in Loudon's Mag. Nat. Hist., vii, 1834, p. 435 ; in Gardener's Mag., 

xiii, Juue, 1837, p. 241 ; Introduc. Class. Ins., ii, 1840. p. 670, f. 182, 3^ 
EoLLAR : Ids. Inj. to Gardeners, etc., 1840, pp. 157-9 and figures. 
Harris : Rept. Ins. Mass., 1841, p. 415 ; Treat. Ins. New Eng.. 1852, p. 495 ; Ina. 

loj. Veg., 1862, p. 617, f. 272 (habits, but another fly described). 
Curtis : in Gardener's Chronicle, 1841, p. 896 and figures : Farm Insects, 1860, p. 

145 (mention). 
Kirby-Spknce : Introduc. Entomol., 1846, p. 141 (brief mention). 
Glover : in Rept. Commis. Agricul. for 1864, p. 563 (remedies) ; Rept. for 1867. 

p. 73 (mention); Rept. for 1872, p. 133 (history and remedies); MS. Notes 

Journ. — Entomolog. Index, 1877, p. 5 (references). 
Walsh : in Pract. Entomol.,i, 1865, p. 20 (remedy); Id.,ii, 1867, p. 64 (brief notice). 
Sladb : in Rept. Commis. Agricul. for 1865, p. 238 (with notice of onion and cul- 
ture). 
Fitch : in Ann. Reg. Rur. Aff„ v, 1867, p. 91 ; Eleventh Rept. Ins. N. Y., in 

Trans. N. Y. St, Agricul. Soc. for 1866, xxvi, 1877. pp. 487-494, figs. 1-5 

(habits, transformations and remedies). 
BoiSDUVAL : Entomol. Hortic, 1867, p. 611. 
Packard : Guide Study Ins., 1869, p. 411, f. 832 (larva and imago) ; Second Kept. 

Ins. Mass., 1872, p. 8 ; in Hayden's Ninth Rept. G.-G. Surv. Terr., 1877, 

pp. 740-742, pi. 67, f. 1 (transformations and remedies). 
Dodge : in Rept. Commis. Agricul. for 1869, pp. 224-226 (natural history and 

remedies). 
Riley : in Amer. Entomol., ii. 1870, p. 110, f. 72 (an imported insect). 
Ormerod : Rept. Inj. Ins. for 1877, p. 7; Id. for 1878, p. 7 ; Id. for 1879, p. 12 ; Id. 

for 1880, pp. 15-18 : Id. for 1881, pp. 85-88; Manual Inj. Ins., [1881], pp. 

123-129 and figures (habits, history, preventives and remedies). 

*Tbe reverse of this is seen among some of the Hymenoptera. '* In the Vespidse, there 
exist a number of species of which the males resemble one another so far as not to be 
distinguishable. * • * There is a whole category of species of the genus EUb, of 
which the females offer di^rences the most extreme, but of which the males are so con- 
founded that they cannot be distinguished from each other (Dr. de Saussure, SynopHi of 
American Waaps^ 1875, p. XTiii). 

^Tbe Anthomyia ceparum of all the following citations except the last. 
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OsT. Sackeic : Cat. Dipt. N. Amer., 1878, p. 168 (references), p. 258 (note). 

Bbthune : in Ann. Rept. £nt. Soc. Ontario for 1880. (1881), p. 43. 

Mbadb : in Entomol. Month. Mag., xix, 1883, pp. 213,218 (as Phorhia cepetorum\ 

Tlie onion-fly has long been known to interfere seriously with the 
cultivation of onions. Its ravages had been noticed and recorded both 
in this country and in Europe, long before Bouche, in the year 1834, 
described ic as infesting onions, and gave to it the scientific name of 
Anthomyia ceparum, which it has since borne up to the present time, 
and by which it has so often been presented to public notice by ento- 
mological writers.* It is not known when it was introduced in this 
country, but it may easilj have been brought over at any time, either 
as larvsB feeding during tJie voyage, or as pupae, since its pupal transfor- 
mation often takes place within the plant. It is rather a local species, 
being very destructive in some localities, and almost unknown in 
others. It also, like many other of our injurious insects, has its periods 
of unusual abundance over a broad extent of territory. Thus it is re- 
corded as having been quite destructive in the Eastern and Middle 
States in 1854 and again in 1863. 

Its Katnral History* 

There are successive broods throughout the season. The first attack 
is made as soon as the young seedlings are an inch or two above the 
ground. The flies are attracted to the plants, and deposit their eggs 
Upon the lower part of the leaves, either among them at their base, or, 
^s frequently, along the edge of the lower leaf or sheath as shown in 
fig. 49. Seldom more than a half dozen eggs are deposited on a 
aingle plant. 

The Eggs. — The eggs are white and smooth, elongate-oval in form, 
^nd of a size which admits of their being readily seen by the eye, being 
four-hundredths of an inch long and about one-hundredth broad. In 
]pig. 47 at a and h they are shown in their natural size and in enlarge- 
ment. They usually hatch within a week, the time required varying 
vrith the dififerent broods and with the tem])erature of the season. 

Tlie Larvm. — The young larva, upon leaving the Qg^^ burrows 
clownward within the sheath, leaving behind it a discolored streak 
t:o mark its passage. It penetrates the cylindrical root, of which 
it consumes the interior with the exception of the outer skin. At a 
later stage of growth of the plant when the bulb has commenced to 
Xorm, several of the larvae may be found feeding in company. When 

^According to Professor J. 0. Westwood, Kirby and Spence were the first to apply the 

specific name to this insect. Reference is made by him {Mag, Nat. Hist., vii, p. 426), to 

** Seaiophaga eeparum K. and S., i, 190.'' This may have been it^thc first edition of the 

Jntroduetion to Entomology^ to which I have not been able to refer. Probably no descrip- 

'lion accompanied the name. 
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the bulb 18 consnmecly they desert the plant for another, and still others 
lu succcsciion, as a dozen or more young onions woald be needed to 
famish the requisite amount of food for maturing a half-dozen of the 
larvae. 

The larva when full grown, shown at c, in the accompanying figure 
and at d, in enlargement, is nearly one-third of an inch in length. It 
is glossy, dull white, smooth, naked, of an elongate-conical form, with 
its anterior end capable of being extended, while feeding, into an acute 
<7 ^ ^SS> point At the extreme end, the two 

iC ^..^ ^ black hooks which form the cutting 




^^OOl) /^^^ organs of the mouth show through the 

lUllB^ ^^^ *^ ^ short black stripe. Near the 
^ .. T. , . i, .t ^ . "^ head, the projecting breathing organs 

Fio. 47.— Earl V stages of the Onion- ...ia - T i 

fly: a, ctTffs natural size, 6, enlarged ; c, are VlSlblc. A StripC SCCU aloog tbc 

^y!'Ti^7.u.«rriarrant"M: middle of its back is the alimentary 
larged. (After Fitch.) vessel with its Contained substance. The 

hinder end of the body is obliquely truncated, and on its flat surface 
are two small elevated brown points (the spiracles or breathing tubes 
of this extremity of the body), and on the margin are eight small pro- 
jections, like teeth, of which the lower two are the larger. Slightly in ad- 
vance of these latter are two small processes which appear to be of 
service to the larva in its travels. Some prominent folds — one on the 
under side of each segment — are also aids in locomotion. 

Pupation. 

In about two weeks in summer, the larva has attained its growth, 
and is in readiness for its pupation. In a number of recorded instances 
it has assumed this stage within the onion, but it usually with- 
draws itself into the surrounding ground. It has soon contracted in 
length and become of an oval form, moderately pointed at its anterior 
end, and somewhat flattened at the other, where projections resem- 
bling those of the larva may bo seen. The skin has hardened and has 
changed to a chestnut-brown color, and in this condition resembles 
some of the pupal forms. It is not the pupa, however, but only its 
envelope or case protecting the true pupa, which, upon breaking open 
the outer covering a few days after its formation, would be found as a 
soft and white body showing the jointed abdomen, with the wings and 
legs of the future fly appressed to its surface. This case, which shelters 
the inclosed pupa like the cocoon of a moth, is known as a pnparium.* 
It is shown in Fig. 47, at e in its natural size, and at /enlarged. 

*It is described by Westwood as '* of a chestnut color, having its posterior end blackish 
with the extremity red, and tvro large black spots observed in the larva; the oral tentacula 
are also observable at the other end, they being somewhat exserted.*' i^Mag. Nai, EiU., 
vii, p. 42S.) 
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The pnpa state ordinarily coDtiuuee for about ft fortnight in aummer 

when the front end of the pupurium ia 

broken open, and the Sy emerges and 

:r^. escapes from the ground. The general 

appearance of the fly is shown in Fig. 

18 (after Fitch), and in Fig. 45, ante, 

page 169, a more accurate view of the 

wing is given, in enlargement. The 

last brood of larvie pass the winter in 

the pnpa state, and tlie flies emerge in 

early June, or about the time when the 

young onions are in readiness to receive 

their eggs. 

Conunenoement and Frogieis of an Attack. 

The first indications of an attack by the larrce apon yonn^ onions, 

the method of their procedure, and tiio progress of the injury, are so 

well presented by Dr. Fitch (Eleventh Report on the Insects of the 

Stale of New York, in Trans. JV. T. State Affricul. Soc, for 1866, p. 

489) that we give it here : — 

"The first indication which we have that onr onion bed is invaded 
by this enemy, we discover that two ur three of the yoang plants are 
wilted down and lying on the surface of the ground, perhaps changed 
to a yellow color, and the plant next in the row to those prostrate ones 
probably has its lower or outer leaf similarly wilted and prostrate, al- 
thongh it is green and shows no wound or other indication of disease, 
and the other leaves of thia plant are erect, and to the eye appear per- 
fectly healthy ; but on feeling them we find that they are soft and 
flaccid, not firm and substantial, like those of the unaffected plants. 
Thus by the feeling of the leaves we readily detect those plants which 
have worms in their roota. 

"On carefully digging np and examining the 
affected plant, if it is young and the roots small 
and cylindrical, we commonly find it completely 
inder, as represented in Fig. 49, only the 
thin outer skin remaining, whereby the 8light«8t 
pull upon the top draws it up out of the ground. 
Later in the season, when the round bulb is he- 
ginning to be formed, aa in Fig. 60, we find a hole 
perforated in its side, opening into a cavity in the 
.interior, and the earth around this perforation is 
wet and slimy, forming a mass of filthy mud in 
which those worms arelyingwhich arenotengaged 
?io. «.— Young ooioD in feeding. And by this interior cavity the central 
worm (liter Fitah)"'""" lea vefl of the plan t are severed from their connection 
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lbs ground adjiiceDt (aiftcr 



with tho fibroDS rootlets, as shovn ia the figare, whereby it is now 
these central and not the outer leaves which first turn yellow and 
die; and all the upper portion of tho root becomes soft and putrid, 
while the bottom part, continninfi; to be nourished by the fibrong 
rootlets, remains sound, and the worms now crowd into this part to 
feed, whereby it sometimes presents a wonderfnl appearance, being 
thronged with worms wedged together 
side by side in 
pact mass, all with their 
heads downward, eagerly 
consuming the last re- Fio. si.— 
mains of food there is there, onto'n mwaed 
and only the rounded hind ^j,'^ lVti"l 
ends of their bodies exposed Kt"!")- 
: to Tiew, these forming an even surface 
similar to the cobble-stones of a street 
pavement, as represented in Fig. 61." 

Although the onion, in all its stages and in its different varieties, is 
subject to attack, yet the fly occasionally selects a limited locality or 
even a particutur onion for tho deposit of its eggs. Dr. Fitch has 
given a remarkable instance which illustrates this selection : "An 
escallion, a month after it was set out, having wilted and turned yeU 
low, the whole of its root was found to be a soft putrid mass of a most 
offensive smell, everywhere thronged with these maggots of all sizes, 
some of them newly hatched and no larger than the eggs from which 
they came, others full grown, and others changed to pnpro and lying 
in the wet dirt in contact with the root. I judged that there was up- 
ward of two hundred of these maggots ia this one onion, which was 
little more than half an inch in thickness. And though there was 
now no sustenance remaining for their nourishment, unless they fed 
upon the putrid as well as upon the sound substance of the oniou, 
every crevice above ground, around the buses of the leavea, was occu- 
pied with eggs to the number of about fifty, and many empty shells 
from which worms had recently iesued. It wiia a mystery to me why 
such a multitude of worms should occur in this particular onion, and 
why flies continued to deposit their eggs upon it, when it was already 
80 overetocked as to furnish no food for their young." 
Insect Znemiet. 
No parasite is known to prey upon the onion-fly. In Europe thore 
is a small four-winged Ichneumon fly, Alysia manducator Panzer, 
which destroys its pupa. It has not been detected in this country, 
but the genua is represented by at least three determined species* of 

•iVao. Sntomol. Soc. Fkila.. i, p. 811, 189!. 
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t 

which the habits are as yet nnknown, and by several undescribed 
species that are to be found in onr collections. 

It is believed that the larv83 of the Golden-eyed flies, of the genus 
Chrysopay are of service in destroying the eggs of the onion-fly, as they 
are known to devour eagerly the contents of similar eggs, and their 
own eggs attached to their hair-like pedicel, have been frequently seen 
upon the lower part of onion plants convenient to the eggs of the fly. 

PreventiYes of Attack. 

Many methods have been recommended for use against this pest. 
Several of them will be given, for often it is only by trial of various 
methods that one may be selected which will prove efficacious in a 
particular locality. An application which will be entirely successful 
under one condition of soil may be of no service whatever where the 
conditions are quite different ; and the convenience for obtaining the 
materials to be employed may also vary greatly with the locality. 

KoUar, in his Treatise on Insects Injurious to Gardeners, Foresters 
and FarmerSy recommends as a preventive strewing the onion-bed with 
powdered charcoal, leaving small portions without the application, 
where the flies may deposit their eggs, and the infested onions subse- 
quently taken up and destroyed by burning or deep burying. 

Dr. Fitch suggests that instead of sowing onion seed in rows, where 
the young seedlings grown in contact, give every facility for the larvae 
to pass from one to another, that they should be grown in hills of 
only three or four seedlings and among other vegetables, so that when 
the young larvsB have consumed one hill, they would be unable to 
travel through the soil the distance required to find another, and 
^Woald, therefore, die before maturing. 

Scattering dry, unleached ashes over the beds as soon as the plants 
^re up, while they are wet with dew or from ram, and at intervals 
t;hereafter of a week throughout the month of June, has been found 
serviceable in preventing the deposit of the eggs upon the plants. 

Miss Ormerod, of Dunster Lodge, near Isleworth, England, who, 
daring the past few years, has published several quite valuable Annual 
Iteports of '' Notes and Observations on Injurious Insects,'' has given 
xn each, such methods for the prevention of the attacks of this fly as 
liave been tested and have yielded the best results. Among them are 
^he following: — 

Pulverized gas-lime scattered among the onions was found to act 
^well in keeping off the insect. 

Watering with the liquid from pig-styes, collected in a tank provided 
for the purpose, wae found to answer still better. 
23 
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Deep cultivation in autumn, with a good manuring and sowing in 
drills on a firm, well-trodden surface in spring, insured a good crop, 
free from the attack of the maggot. In a bed, one-half of which had 
been prepared in the above manner, and the remaining half onlj 
trenched but not manured, the plants in the former were uninjured, 
but on the latter feeble and attacked by the maggot. 

A correspondent of Miss Ormerod presents the following experience : 
" I find the best preventive in our light soil is to manure well with 
well-made manure, principally cow manure. We work the ground 
deeply and trench if need be. After lying exposed to the frost for 
some time, the ground is pulverized (with a steel fork) on the surface 
without turning up the manure, then trodden down well previous to 
sowing, which we do as early as possible in March, providing the 
ground is in good condition. We sow in lines a foot apart. After 
covering in the seed, we pass a heavy iron roller a few times over the 
ground to firm it well. We sow thinly, so that we seldom require to 
thin the plants. In this way we never fail to have excellent crops of 
onions, although the garden has been very subject to attacks from 
onion-fly; and there are many gardens in the neighborhood where the 
fly has all its own way with the onion crops.". 

Another correspondent makes use of " hen manure which had been 
well fumed during the winter and covered with soil to retain the am- 
monia." In place of the roller, the soil is well trodden with the feet 
and raked over. The trampling of the feet makes it quite hard, and 
it is considered to do good by preventing progress of the larva. An- 
other person recommends horse manure not over fermented for use on 
heavy damp soils. 

A writer in the Gardener's Chronicle and Agricultural Gazette (vol, 
xiii, 1853, p. 197) states that a simple preventive of attack of the fly, 
satisfactorily tested by him, is dry soot, dusted over the soil lightly 
once a fortnight from the time of sowing until all danger is past. 

Remedies for Attack. 
When an onion-bed has been a^ttacked by the fly, which may readily 
be known by the leaves wilting and turning yellow at the tip, every 
onion giving indication of the attack should be taken up at once and 
destroyed by burning or otherwise. If this be done promptly and 
thoroughly it will terminate the attack. The onions should not be 
pulled up, but carefully lifted by means of a broad-bladed knife, so 
that the entire bulb with the larvae within it, may be removed. If 
simply drawn by hand, the stem, which often is only held in place by 
its thin skin, will separate from the decayed base, which, with the con- 
tained larvae, will be left behind and no good whatever accomplished. 
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Water nearly at the boiling temperature poured from a tea-kettle 
along the rows of onions which have attained considerable size, has 
been found to kill the larvae without injury to the plants^ It is also 
stated that watering with strong soap-suds, when the attack is first 
noticed, has entirely arrested it. 

Miss Ormerod believes that the most successful remedy is to be 
found in a proper use of paraffin oil. Care is required lest it should 
be used in excess, when it will injure the plants. It may probably be 
applied with greater safety by saturating sand with the oil to be sown 
among the onions, and afterward sprinkled from the rose of a water- 
ing pot. In one instance reported, a pint (English measure) of the oil 
was put in two gallons of water, and with it the onions planted in 
rows were watered through the nozzle of a watering-pot In another, 
a good glassful of oil was mixed with about six gallons of water and 
thrown in a spray over the beds; two or three applications ended the 
attack. To test the efficacy of paraffin oil in the destruction of the 
larvsB, a number of them were placed in a flower-pot in soil with 
yonng onions. Some days thereafter three drops of the oil were in- 
troduced in the pot, and after twenty-four hours, upon examination, 
^11 the larvae, except two, were dead. 

The American Fly Compared with the Europeam 

The Anthomyia ceparum of Authors (the name by which theonion- 
fiy has long been known) has for some time been regarded as probably 
identical with the Anthomyia antiqua of Meigen, having been given 
^%& a synonym of that species by two eminent European Dipterologists, 
Zetterstedt (Dipiera Scandinavice, viii, p. 3297) and Schiner (Faun. 
^ustr.y i, p. 643). In the Catalogue of Diptera of Baron Osten 
Sacken (1878) the species appears as Anthomyia ceparum (Meigen, 
JBouche), with a reference to a note which simply mentions Schiner's 
reference of it to A. antiqua. The species seems not to be in the col- 
lections of the Cambridge Museum, for it was not among the exam- 
ples of the family submitted to Mr. Meade for his examination (see 
page 70) and it does not appear that a critical comparison of 
our species with the A. ceparum and A, antiqua of Europe had ever 
been made. Mr. Meade, after a special study of the Anthomyiidce for 
several years,* being at present engaged upon a Eevision of the British 
Species,! it seemed a favorable opportunity for making the desired 
comparison, and, accordingly, several examples of " A, ce/?arwm," bred 
by me from onions, were recently sent to him for the purpose. The 

*See a paper on the '* ArraDgement of the British AnthomTiidsB," in EtUamol. JfarUh. 
Mag., xi, 1874-*r5, pp. 199, 220. 

f* Annotated List of British Anthomyiids/' ErUomol. MorUh, Mag., xviii, 1881-'82, pp. 
1,», 62» 101, 128, 172, 201, 221, 265; xix, 1882-'88, pp. 29, 146, 213. 
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result of the comparison is given in the following interesting commu- 
nication received from him : — 

" The specimens of onion-fly which you sent to me are [very nearly] 
identical with Hylernyia antiqua Mgn. The only difference between 
your specimens and those that I have, named by the late Professor 
Kondaniy is that in yours, the arista is rather less pubescen t. Curiously 
enough, I have bred several specimens myself this summer (since the 
part of my paper on the genus Hylemyia was published) from onions, 
some of which were sent to me by Miss Ormerod, Entomologist to the 
Soyal Agricultural Societv in England, which are all exactly like 
yours. They must be placed with Hylernyia antiqua^ unless, on account 
of the shorter pubescence of the arista, they may be considered as a new 
species. They must, however, be removed from the genus Hylemyia 
(the arista not being plumose) and placed in that of PAor^ta (part of 
Chortophila according to Kondani)." 

As the result of further study, the species has been found to be dis- 
tinctly separable from H. antiqua. Its chief points of difference are 
stated to be in its simply pubescent antennae, its interrupted dorsal 
stripe upon the abdomen, and its clear wings, as opposed to the sub- 
plumose antennse, a continuous abdominal stripe, and the brown vrings 
of antique It is represented as par excellence an onion-fly, as all the 
specimens seen, had been bred from the bulbs of that vegetable. In 
some instances, it had been discovered feeding upon bulbs in associa- 
tion with Phorhia dlicruray both species passing through their trans- 
formations at the same time. 

In the Entomologists Monthly Magazine for March, 1883, Mr. Meade 
has carefully described the species, and, in consideration of its having 
for some time been confounded with H, antiqua, has given it the name 
of Phorhia cepetorum, n. sp. Inasmuch as the A. ceparum of Meigen 
is, at the same time, given by Mr. Meade as a synonym, with doubt, of 
the new species, — as he also admits that it may be identical with the 
A. ceparum of Bouche and Meigen, which he has not identified,— and 
as there are other reasons which render it quite probable that it will 
prove to be the same, it seems proper that the specific name, so 
familiar to us from its long use, should still be employed for this species, 
.and so continue, unless it can be clearly shown to pertain to another. 

Its New Cteneric Position* 
The genus PJiorbia, to which the onion- fly has been referred as 
above, was proposed by Desvoidy, to include a portion of the old 
genus Anthomyia, which had been found to be so large as to be in- 
convenient and to contain greatly varying forms. The subdivisions 
that had been made by Desvoidy, Macquart and Bondani seem to 
Mr. Meade to be either too many or too artificial. In the new arrange- 
ment, which, in consideration of the critical study which has been 
given to it, will doubtless be generally received, he proposes to retain 
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the name of Anthomyia for a small group of the black-legged species, 
more highly developed than the others, having the alulets rather 
larger with the scales unequal in size. The remainder of the black- 
legged species are separated in two divisions, for the first of which 
Chortophila Macquart is adopted, to include those which have the 
abdomen more or less thickened and cylindrical ; and to the second 
division, to include all those with black legs not belonging to either of 
the other two groups, Desvoidy's name of Phorhia is given. The 
species of this genus have the abdomen narrow and elongated, or 
oblong and flattened. The pale-legged species (without the limitation 
of Desvoidy and Macquart to those that have the body also more or less 
yellow) are placed in the genus Pegomyia Desv. 

In the above genera, all the species to be noticed at the present 
time are arranged. The student who may desire to study this group 
may find them tabulated in the Entomologist^^ Monthly Magazine for 
July, 1882, p. 31. 

Phorbia cilicrura (Rondani). 
The locust-egg Anthomyian. 

Ord. DIPTERA : Fam. ANTHOMYIIDJB. 

fyhortophUa cUierura Bond. Att. Soc. Ital. Sci. Nat., ix, 1866, p. 165. 
Anthomyia rcidicum var calopteni Riley : Ninth Rept. Ins. Mo., 1877, pp. 92-95, 

f. 23 (discovery and description); Supp. Mo. Rept8.,1881, p. 89 (description). 
^^nthamt/ia angvMifrons Meiobn: in First Rept. U. S. Entomolog. Commis., 1878, 

pp. 285-289 (from 9th Ma Rept.); in Second Rept. U. S. Ent. Commis., 

1880, p. 268 (mention). 
Chortophila angvMifrom Meig. Osten Sackbn : Cat. Dipt N. Amer., 1878, p. 

107 (citation). 
Chortophila angugtifrons (Meig.). Meade : in Entomol. Month. Mag., xiv, 1878, p. 

252 (in Cambr. Museum); in Canad. Entomol., 1881, p. 49 (identical with 

A. rod. var. calopteni), 
Phorbia eHicrura (Rond.) Meadb : in Entomol. Month. Mag. xix, 1883, pp. 213, 216. 

A species belonging to the same genus with the preceding, but owing 
its economic importance to very different habits, may next be briefly 
noticed.* 

Discovery of its Attack upon Locust Eggs. 

During the summer of 1870, when the Rocky Mountain Locust was 
proving so exceedingly destructive in several of our Western States, 
and public attention had been drawn to the study of its habits and 
natural history, in the hope of discovering some means of controlling 
its excessive ravages, the interesting discovery was made, that the eggs, 
which had been laid in immense numbers, had been attacked by a 
small ** white worm or grub,*' which was destroying a large propor- 

*Liiter obseiTBtions baye disclosed a larval food-plant in common, which intimately con- 
nects the two species. Mr. Meade has discovered P. cilicrura feeding on onions, and 
dnring the past summer, he baa bred a number of the flies from onion-feeding larvae. 
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tioii of them. The folloving are some of the etatements relating to 
their earliest diacoverj, made to Professor Riley in the sammer and 
antumn of 1S76, from correspondents in Minnesota and Kansas: 

Yesterday we discovered that our locust eggs were hatching ont • 
maggots. We break open the cocoons, and the eggs on exposure to the 
sun for a few moments crawl away a worm. In warm places along the 
hedges, the earth is alive with tnem.~~ S. M. P., Hiawatha, Kansas, 
Oct. 30, 1876. 

I find the parasites more plentiful to-day than before. The gronnd 
seems to be full of them, -from five to twentv of the small white worms 
in a single cell. In every cell in which I nave found any, the eggs 
were nearly or quite destroyed. — C. E. L., Rockport, Kinn., Oct 16, 
1876. 

A large proportion of the eggs have been destroyed by a small white 
larva. Many of the egg-cases, which ordinarily contain from twenty 
to thirty eggs, had no eggs in them, but were full of these worms or 
larvEB, each one of which took the place of the egg which it had de- 
stroyed. — F. H. Si., Lawrence, Kansas, Nov. 1, 1876. 

During the autumn of 1876, these larvie, it was estimated, destroyed 
abouttenpercentof the locust eggs in Missouri, Kansas, and Kebraska. 
They also rendered excellent service in Minnesota, Iowa, Coloradoand 
Texas. That they had not been previously discovered may be owing 
to the fact that but little attention had been, before this time, given to 
the locust egga* 

Sflsoription of the Insect 
The larva and the perfect insect have been popularly described by 
Professor Hiiey as follows: "This good little friend, which simnl- 
taneously prevailed over so large an extent of country, is a small white 
maggot, of the same general form of the common meat maggots or 
"gentles," bnt measur- 
ing, when full-grown 
and extended, not 
quite one-fourth of an 
inch in length. The 
head with some of the 
anterior joints of the 
body, tapers and is re- 
tractile, and the jaws 
consist of two small 
hooks joined to a V- 
[' shaped, black, horny 
piece, which, as it is 




Fia. 63. — Lociist.«gg ADthocnfiui pinsite, Pboebii 
cacBA: a, the fly; b, pupuium: e, I&ttb; d, h»d of bbhk 
— alUnlnrced. (Rilej). 



•A nimilBr attack upon locust e^gn in Aain Mmar, Diade bj a psruitic Bombjliid flf — 
CaOottottuifcucipinnU, Micq., which bad entirely destroyed thelocusts Ihroaghoat »n«r«« 
•f eighty gqusre milee, iras lut year brauglit to the notice of the Entoraologickl Society of 
London. Per some of the obiemtioni made upon the pirasite, seethe Antrieati Salurti- 
M( for 1882, p. ei«. 
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refcracted or extended, pltiys beneath the transparent skin. The hind 
or tail end is squarely docked off, and contains two small yellowish- 
brown, eye-like spots, which are the principal breathing pores. 

The perfect insect issues from its puparium as a small grayish two- 
winged fly (Pig. 62, a), about one-fourth of an inch long, the wings 
expanding about one-half of an inch, and in general appearance re- 
sembling a diminutive house-fly, except that the body is more slender 
and more tapering behind, and the wings relatively more ample. More 
carefully examined, the body is seen to be of an ash-gray color, tinged 
with rust-yellow, and beset with stiff, bristle-like hairs, those on the 
thorax stoutest, and those on the abdomen smaller, but more uni- 
formly distributed. The wings are faintly smoky and iridescent. There 
are three dusky longitudinal stripes on the thorax, most distinct an- 
teriorly, and another along the middle of the abdomen, most distinct 
in the male, which also differs from the female in the larger eyes, which 
meet more closely on the top of the head, and in the face being whiter. 

The above general description will serve for the identification of the 
inflect when it occurs in association with locust eggs. 

A detailed description of the fly, by Professor Riley, for scientific use, 
may be found in the 9th Missouri Report and in the General Index 
and Supplement to the Missouri Reports (lac. cit.); also in the First 
Annual Report of the U. S. Entomological Commission, pp. 288-89, 
under the name of -4. angustifrons Meigen. We refrain from quoting 
it here, for while it would be of service to the entomological student 
to collate, as opportunity offers, the descriptions of allied species which 
are scattered through many volumes not conveniently accessible, and 
although this species is known to occur in the State of New York, yet 
it has not shown itself in the eastern portion of the United States, in 
such numbers, or with such habits, as to render it of economic import- 
ance. 

The Larva feeds also upon Vegetables. 

It is not at all improbable, that, in conformity with the known economy 
of many other insects in different localities, it may adapt its habits to 
the changed conditions surrounding it, and that in our State it may 
exist as a depredator upon the roots of some of our cruciferous plants^ 
where it may not, as yet, have been distinguished from the similar 
species with which it is acting in concert. As we have recently found 
no less than three species, differing but slightly in specific characters, 
infesting the leaves of beets, in company (and two other species are 
known in Europe), it is probable that several of the Anthomyiansmay 
be jointly operating upon the roots of the cabbage and the radish. In- 
deed, Professor Riley states (9th Missouri Report, p. 95), that speci- 
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mens in his cabinet, bred from cabbage and radish roots, do not differ 
specifically from those reared from the locust-egg feeding larva. 

Synonymy of the Speciea. 

From its general resemblance to the Anthomyia radicum of Enrope, 
it was at first regarded by Professor Kiley as simply a variety of that 
form, and it was accordingly characterized by him as A, radicum var. 
calopteni. Examples having been submitted to Mr. Meade, they were 
by him referred to Anthomyia angustifrons of Meigen, which had been 
placed by Rondani in the genus Chortophila, Becently Mr. Meade in- 
formed me that 0. angustifrons Meig. has been found by Bondani to 
embrace three or four distinct species, differing in slight points of 
structure, and that our locust-egg feeding species seems to correspond 
to the one named by Sondani, as Chortophila cilicrura.* In the recent 
re-arrangement of the AnthomyiidcBy it falls into the genus Phorbia, 
Aricia fusciceps Zetterstedt, is believed to be a synonym of this species. 



Anthomyia brassicie Bouche. 
The Cabhage^Fly. 

Ord. DIPTERA : Fam. ANTHOMYIIDJS. 
BoucEDi:: Natarg^Bcliiclite der Insecten, 1834, p. 74, pi. 5, f. 34. 
Kirby-Sp.: Introduc. Entomol. , 1846, p. 140 (infestiug cauliflowers). 
Curtis: Farm Insects, 1860, p. 141. figs. 1, 2 and 3 of no. 36, p. 143. 
PrrCH : Eleventh Kept. Ins. N. Y., in Trans. N. Y. State Agricjil. Soc. for 1866. 

xxvi, 1867, pp. 496-499. 
RiLBY: First Ann. Kept. Ins. Mo., 1869, p. 156 (mention); Fourth Kept, do., p. 

22 (parasite); Ninth Bept. do., p. 95 (mention). 
Sfraqub : in Amer. Entomol., ii, 1870. pp. 302, 370 (Aleochara parasite). 
Glover : MS. Notes Joum. — Entomolog. Index, 1877, p. 5 (references). 
OsTEN Sacken : Cat. Dipt. N. Amer,, 1878, pp. 167, 258. 
Barnard : in Amer. Entomol., iii, 1880. p. 199 (abundance of parasites). 
Cook: in Amer. Entomol., iii, 1880, p. 264; in Canad. Entomol., xiii, 1881, p. 

190 (remedy). 
Garfield : in 16th Kept. Mich. St. Board Agricul. , 1878, p. 61 (experiments with 

remedies). 
Ormerod : Manual Inj. Ins.. [1881], p. 31, figs. 1, 2, 3 (habits, transformation and 

remedies). 

Its Operations Upon Cabbages. 

This is probably the most injurious species of the AnthomyiidcBy as 
its distribution is very extensive both in Europe and America, and it 
has shown at times such capacity for multiplication as to cause entire 

*This species should not be confounded with the Homalomyiaeilicrura of Rondani (which 
is a Bynonjm of H.fioricola Meig.), for, according to Mr. Meade, Rondani very strangely 
gave the same specific name to two quite distinct Antbomyians. 
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destruction of cabbage crops. It commences its attack upon the young 
plants while yet in the seed-bed^ and continues to infest them, in 
several successive broods, until they are taken up in the autumn. The 
larvsB operate by consuming the rootlets of young plants, and by ex- 
coriating the surface and eating into the rind of older ones, or even 
penetrating into the interior of the root When they abound to the 
extent of seriously burrowing the stalk, the decay of the root frequently 
follows, in wet seasons, and entire fields are thus destroyed. They are 
usually to be found in the swellings upon the roots, and the species is 
one of those which Curtis notices as infesting " anbury." 

Its Injuries not Confined to Cabbages. 

It also attacks the turnip, mining into its interior in an irregular 
burrow, or occupying eroded spots upon its outer surface. ".Sometimes 
a small roughened spot is seen, appearing like a crack in the skin of 
the turnip, with its edges rough and ragged and turned outward, and 
on paring off the roughened spot a plump white maggot is come upon, 
lying in a cavity it has there made for itself. At other times a larger 
eroded spot occurs, which is filled with wet and slimy dirt. On re- 
moving this dirt, the surface is found to be rough and warty, with 
little grooves here and there, in each of which is a maggot." (Fitch). 

Kirby and Spence {Introduc. JUntomoL, 1846, p. 140) evidently re- 
fer to this species, when they mention that " one of the most delicate 
and admired of all table vegetables, concerning which gardeners are 
most apt to pride themselves, and bestow much pains to produce to 
perfection — the cauliflower — is often attacked by a fly, which, ovi- 
positing in that part of the stalk covered by the earth, the maggots, 
when hatched, occasion the plants to wither and die, or to produce a 
worthless head." 

When and Where First Described. 

A. brassiccB was described by Bouch^, in 1834, as above cited. It is 
thought by Schiner,* that it may have been previously described by 
Meigen, in 1826, as A. ruficeps. If the two are hereafter shown to be 
identical, then the northern range of the cabbage-fly will be extended 
into Greenland, whence examples of A, ruficeps have been received. 
There is an older A. brassicm, viz. that of Weidemann {Zoblog, Mag., i, 
p. 87), which is a different species, and has recently been referred by 
Mr. Meade to A, radicum Linn.f 

* Schiner, Fauna Auttriaea, Dipt.j i, p. 644. 

fWith A. rufioepi Meigen, Mr. Meade is not acquainted. 

24 
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Its Besemblanoe to A. radicimL 

Dr. Fitch {loc, cit, p. 497) declares his inability to separate A, bras- 
$ic(B from A, radicum, the root^ating species, either by a comparison 
of the larvsB occurring in the roots of the cabbage, turnip and radish, 
or by descriptions given by authors of the two species. The difference 
in the color of the larvae indicated by Curtis — that of the former be- 
ing yellowish-white and of the latter yellowish-olive — he regards as 
unreliable, as he has found them pure white when first taken from 
their burrows in the roots, and from exposure to the light they acquired 
a yellow tinge, which became deeper as they were longer exposed. 

Desoriptioii of the Lanra, Pnparium and the Fly. 

The best description of the insect given is that of Dr. Fitch, from 
which we quote : '' The larvsB occur of different sizes at the same date, 
the largest measuring 0.30 in length. They are footless and white, 
composed of ten or eleven visible segments. On the throat or under- 
side of the pointed end the jaws appear as a bifid black internal streak^ 
The hind end is bluntly cut off and flattened, with two elevated tawny 
yellowish dots or spiracles on the disk, and around the margin is a row 
of twelve conical fleshy points, the lower two larger and forked at their 
tips, the next one on each side equally long but narrower and acute 
pointed, and forward of these last is another transverse row of similar 
points. [KoUar states that the truncated anal joint is surrounded by 
Un fleshy points, of which the four lower are in pairs. According to 
Curtis, it has two brown tubercles in the center, and several short teeth 
on the lower margin.] 

The pnparium is described in such general features as not to be ser- 
viceable for separating it from the allied species. The pupation con- 
tinues for about a fortnight when the perfect insect is given out, 
*' which is a two-winged fly, resembling the common house-fly, but, 
somewhat smaller in size, measuring 0.20 in length to the end of its body, 
and 0.26 to the tip of the closed wings. It is of an ash-gray color, and 
with three black stripes on the thorax or fore body, and on the hind 
body a black stripe along the middle of the back, and a black band 
upon each of the sutures. In the male the head is silvery- white, the 
eyes coppery-red in the living specimen, and very large, nearly in con- 
tact above — having between them a black stripe, which is much 
broader at its commencement at the base of the antennae. The anten- 
nae, feelers and legs are black. On the crown of the head, the legs, and 
the hind body are black bristles, and on the fore body are coarser ones, 
arranged in rows. The hind body is of a cylindric-conic form, its 
under side with a black stripe in the middle and black bands on the 
sutures, similar to the upper side. The wings arc hyaline, ciliated 
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with fine bristles along the outer or costal edge, nearly to the tip. At 
the apex of the first vein is a slight notch, where is a coarser bristle. 
'^ The female differs in having the eyes smaller and farther apart, 
and the black stripe between them is much broader, and is tinged with 
tawny-red in its middle, and forked at its upper end, with a small 
black spot between the forks. The black stripes on the fore body are 
obsolete, as are also the black bands on the sutures of the hind body." 

Hatural Enemies, 

Acoording to Curtis, the cabbage-fly is not known to have any para- 
site destroying it in Europe. A small four-winged Ichneumon, be- 
longing to the Hymenoptera, known as Alysia manducatory lives in the 
pnpse of several flies allied to AnthoinyiidcB, It undergoes its transfer- 
mation in a thin, yellow case, within the pupae, and emerges in the 
■pring and summer, when it may frequently be seen about decaying 
turnip and other roots. It may, therefore, be inferred that it is a 
general parasite of these flies, and that the cabbage and turnip larv» 
do not escape its vigilance. 

In our own country, a parasite upon A. hrassicm has been discovered, 
from which much service is expected in checking the depredations of 
this injurious, species. It is a small beetle, belonging to the family of 
StaphylinidcBy which are sometimes known as rove-beetles. 

77ie StaphylinidcB. — These beetles are characterized by their nar- 
row, elongated and somewhat flattened bodies, which vary in size 
from about an inch in length to a microscopic foruL Their wing- 
covers are very short, often extending only over a small portion of the 
abdomen, leaving the greater part uncovered and left free to be raised 
upward in running, or employed for folding and packing up tlie true 
wings under their abbreviated covers after flight The end of the body 
often bears two bristly processes. The jaws (mandibles) are long 
and curved, and are used in a menacing and formidable manner when 
the insect is taken in the hand ; when at rest, or in cabinet specimens* 
they are usually crossed at the tips. The antennae are short, composed 
of short rounded or lenticular joints, which frequently inci*ease in size 
toward the tips. Their food consists largely of decaying animal and 
vegetable matter, rendering them very useful as scavengers. Some of 
the species attack and destroy other living insects, and arc so canni- 
balistic as to prey upon their own species. Others are true parasites, 
and find their food in the larvae of ants' nests, in the nests of wasps, 
in beetles, and doubtless, from recent observations, and an increased 
knowledge of their habits — in many more insects than are now sus- 
pected. The family is a very large one, more than five hundred North 
American species having been described. Leistotrophus cingulatus 
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(Oray.)y and Staphylinus dnnamopterus Orav., are among the species 
frequently met with in the State of New York. 

Alboohaba ANTHOHTiiE Sprogus. — The particular species which 
is parasitic on the larvsQ of the cabbage-fly was discovered a few years 
since, in a garden near Boston. According to the account given {loc. 
eit,) by their discoverer, Mr. P. S. Sprague, some cabbage-plants which 
had just been set out gave indication, by their wilting and discolora- 
tion, of insect attack. On taking them up, from ten to thirty of the 
cabbage-fly larvas were found upon each plant. They had destroyed all 
of the tender rootlets, and were following the center of the main stock 
to the surface of the ground. Subsequently (June 20th), twenty-six 
puparia were collected from the soil of the hills and put in boxes of earth, 
one moist and the other dry. From these, there were obtained, about 
the middle of July, seven examples of the parasitic beetle, which had 
eaten their way through rough holes in the sides of the puparia. No 
wound or marks could be found upon their exterior, to indicate that 
the attack had been made while in that stage, and the inference there- 
fore was drawn, that the larvae had been parasitized, either 
by the eggs of the beetle having been fastened to their 
bodies, or by the direct entrance of the young parasitic 
I larvae An examination of the beetle showed it to be an 
unknown species, and it was accordingly described by Mr. 
- Sprague as Aleochara anthomyim. Pig. 53 represents the 

A LKocHARA iusect — thc hair-line beside it indicating its natural size. 

parasiti'c The Only knowledge that we have of the habits of this 
bage^-fly!*^* inscct is given us by Professor W. S. Barnard, as follows : 
** It is now very abundant at Ithaca. *♦**♦* The beetles 
are often seen running from one young cabbage to another, or entering 
holes, but mor^ commonly close about the stalk. Half of our young 
cabbages here, last year and this, have been killed by the maggots, and 
now, on pulling up an infested stalk, these beetles often come out, 
sometimes several from about one plant. To test their habits, I put a 
maggot in a bottle with them. When hungry, a single one alone will 
attack a full-sized maggot, tearing open its sides and feasting upon it 
I have seen five of them like a pack of wolves cling to, and tear, a 
writhing maggot, killing it quickly. They are wonderfully active, and 
promise to be the best enemy against the fly which has ruined so 
many crops hero." {Amer, BntainoL, iii, 1880, p. 199.) 

Of the other species of AleocJuira which occur with us, doubtless some 
will hereafter be shown to be of similar service. Nine species are 
recognized in this country, of which two are identical with European 
forms, viz., A. brachypterua (Fourc), and A. nitida Grav. 
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Parasitism of the Staphylinidm. — The above parasitic attack is of 
much interest in connection with oar efforts to check the ravages of these 
root-eating larvsB. It would not be confined to the cabbage-fly larva, 
but would doubtless embrace all the allied species existing under simi- 
lar conditions. The Staphylinidcs or rove-beetles have long been 
known to abound in the diseased and distorted roots of the cabbage 
and turnip. Curtis states {op, cit., p. 138) that different species of 
Aleochara and Oxytelus* are frequently found in England, in decayed 
turnips, and that in one instance, forty or fifty of the larvae of a 
Staphylinus had been taken from below the leaves of a single bulb. 
Some specimens of the same genera were discovered gnawing the roots 
in July, and ** two of the beetles lived three months upon maggots oc- 
curring in some turnips. '^ 

As it is highly probable from the above statements of Curtis and 
from other knowledge that we have of the habits of the Staphylinida, 
that a large proportion of their food consists of living larv88 — the in- 
jury that they may at times infiict by gnawing the roots of vegetables 
is many times compensated by their predilection for living animal food, 
and particularly for tender larvsB.f It is, therefore, very desirable, 
that these serviceable predatory and scavenger beetles should not be 
harmed when discovered in their favorite retreats, in association with in- 
juries which would naturally, in the absence of a knowledge of their 
habits, subject them to unjust suspicion and seem to authorize their de- 
struction. 

Possible Introduction of Parasites from Europe. 

In the large importation of cabbages from Europe, following the 
widespread destruction of our crop of the past year (1881),| among 
the new species of insects that will in all probability be brought over, 
it is to be hoped that some useful parasites upon the cabbage-fly may 
at the same time have been introduced, toward compensation for the 
losses sustained in the sending hither, about twenty-five years ago, 
the destructive cabbage-butterfly, Pieris rapes, and at another time, 
Plusia brassiccSy if its recently asserted identity with Plusia ni Hiibn. 

*0n page 139 {I. c.)> Oxytelua fculpturatus and 0. rugosus^ which infest turnips and the 
clubbed roots of broccoli in England, are figured. 

tSee statement in the 8^^ Annual Riport on the Imects of Miatouri, of these beetles pur- 
luing and devouring the ** snake-worm " — a name given to an assemblage of the larvao of 
Seiara (a genus of small gnats), which have the strange habit of traveling in large com- 
panies, in which all the individuals are attached to one another, heads to tails, and the en- 
tire body moving together as if guided by a common impulse. 

^The high price of cabbages — from $15 to $30 per hundred, wholesale — has led to large 
importations from Germany. They are brought in crates, and some sour-krout is imported 
ready pickled in tierces. Turnips, celery and carrots are also to be seen among the freight 
of all incoming vessels. — New York Ibtt, December, 1881. 
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shall be established. To the increasing ravages of these two species this 
novel importation is mainly attributable. 



PreventiYes and 

Various means have been suggested for controlling the depredations 
of the cabbage-fly. Bouch6, the original describer of it, tells us that 
the plants may be preserved by dipping the roots when they are trans- 
planted from the seed-beds, into oil or lye of ashes. 

Powdered tobacco, or the fine dust from tobacco factories, scattered 
over the plants, is said to preserve them from attack. 

The use of superphosphate of lime has been advised, as a preven- 
tive against the deposit of the eggs. 

If cabbages are not grown upon the same ground for successive 
years, and the ground meantime thoroughly cultivated with some other 
crop, the insect will be materially reduced in numbers. 

In the experiments at the Michigan State Agricultural College, re- 
ferred to on p. 193, a strong decoction of tobacco was freely applied to 
the plants, but without appreciable benefit. 

When the attack of larvae has reached that stage of progress that the 
plants unmistakably show it by wilting and the leaves turning to a 
faint lead-color, all such should be promptly taken up, and the hole left 
should be filled with strong brine or lye to destroy any of the larvsB 
which might remain in the soil. This last precaution would be unnec- 
essary if the plants were removed by the method recommended for 
onions (p. 178), but in that case, the accompanying ground should be 
thrown with the plants in a deep hole made for the purpose, and covered 
with solidly packed earth, through which the flies, if any of the 
buried larvae should attain this stage, could not penetrate to the 
surface. 

Watering the plants with lime water has been found to be of ser- 
vice in killing the larvae.- 

Professor A. J. Cook has I'ecently recommended the following 
method for the destruction of the larvae. Bisulphide of carbon is used. 
^* To apply it, a small hole is made in the earth near the main root of 
the plant, by use of a walking-stick or other rod, and about one-half a 
teaspoonful of the liqi^id poured in, when the hole is quickly filled 
with earth, which is pressed down by the foot In every case the in- 
sects were killed, without injury to the plants." Amer. Entomohy iii, 

1880, p. 204. 
While Professor Cook, as the result of the experiments of the present 

year, believes carbolic acid to be preferable to bisulphide of carbon for 
the protection of radishes (see p. 194), ho is still of opinion that the lat- 
ter material is the most reliable in contending with the cabbage-fly, 
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and that its use, as above recommeDded, promises to be the cheapest 
and most desirable means that can be made practicable on all occa- 
sions. {Oanad. £niomol,xiu, 1881, p. 190.) 



Anthomyia radicnm Linn. 
The Rooi'fly, 

Ord. DIPTERA: Fam. ANTHOMYIIDJB. 

LnfNJBns : " Faun. Saec, Ed. ii, 1761, p. 75, no. 1840. Syst. Nat., xii ed., ii, 1767, 

p. 992, no. 79." 
WsiBBMANiT : in Zoological Magazine, 1, p. 87 {A. hrassicm, bnt according to Mead« 

is A. radicum). 
Curtis : Farm Insects, 1860, p. 143, f. 26, nos. 4. 5 (brief description). 
FrroH : Eleventh Rept. Ins. N. Y., in Trans. N. Y. St. Agricul. Soc. for 1966, 

xxvi, 1867, p. 497 (compared with A, brcuHca), 
Glover: in Ann. Rept. Commis. Agricnl. for 1872, (1874). p. 184 (food-plants); 

MS. Notes Joum. — Dipt., 1874, p. 8, pi. 10, f. 9 (references, etc.). 
Packard : in Hajden's Ninth Rept G.-Q. Surv. Terr., 1877, pi. 68, 1 2 (imago 

only). 
RiLBT: in First Ann. Rept. Q. S. Bnt. Commis. for 1877, (1878), p. 288, f. 22 (im. 

ago only). 
Hagen : in Canad. Entomol., xiii, 1881, p. 48 (identified by Meade). 
Ormsrod : Manual Inj. Ins. [1881], p. 88, fig. 4 on p. 81 (brief notice). 
Mbadx : in Entomol. Month. Mag. , xix , 1882, p. 82 (general features). 

As this European species has been referred to in the notice of the 
preceding species, as a closely allied and possibly an identical form, a 
brief notice of it will be proper here, particularly as it is known to 
occur in the United States/ although no injuries have as yet been 
traceable to it. 

Described and Noticed in Europe. 

The species was originally described by LinnsBus in the year 1761, in 
his Fauna Stiecica, ed. ii, p. 75, no. 1840, as Musca radicum^ — nearly 
all of the flies known to this distinguished Naturalist, having been ar- 
ranged by him in the four genera of Tipula, Musca, Tabanus and Culex. 

It does not appear to have been numbered among the more destruct- 
ive species of Europe. Mr. Kollar, in his well-known volume, pre- 
pared under the authorization of the Emperor Francis I, of Austria, 
and command for its speedy execution, in the examination of, and 
report upon, " the most important enemies of the agriculturist,'' does 
not include this insect while noticing the onion-fly, the cabbage-fly 
and the lettuce-fly {Anthomyia lactucarum Bouch6). 

*Meade : Ent. MofUh. Mag,, xir, 1878, p. S52. 
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Curtis, ID his Farm Insects, gives bnt s brief aeooaat of it It it 
plticed under the " loBecte affecting the turnip crops," and more par- 
ticularly under those infesting "anbury." Anbury is defined as* 
malformation or large excrescence prodnced below the bulb of certain 
vegetables, which, when they arrive at maturity, exhibit a putrid fer- 
mentation and emit a most offensive smell. When the anburies are 
divided they are bard ; bat with the assistance of a lens, veins or 
string-like vessels may be seen dispersed through the tumor. It is be* 
lieved by Curtis that they are not occasioned by insects, but are sub- 
sequently entered and occupied by multitudes of maggots, which feed 
upon the putrid substance and contribute in no small degree to the 
more speedy dissolution of the bulbs. The oanse of the disease is 
probably to be foand in certain conditions of the soil, induced, per- 
haps, by the long-continued repetition of certain crops. 

The eggs of the root-fly are deposited in the crown of the turnip or 
close to the young bulb. Hatching, the larvie proceed downward to 
the balb, into which they enter and where they are to be found, and 
not in the surrounding «nil, as frequently in the onion-fly. They are 
described by Curtis, from examples taken from turnips on July Slst, as 
follows: " Similar in form to those of A. braasica, but of a yeltowish- 
ochre color. The head was armed with two black hooks, and at the 
extremity was a green stripe from the intestines, showing through ; the 
rump was truncated, and furnished with two brown projecting spiracles, 
and the margin surrounded with small teeth, largest below. I put 
them, with a turnip root, into a Sower pot, and the following April I 
found four of them in the pupa state, and buried deep in the earth ; these 
pupsB were also like those of A. brassica, but of a paler color, being 
lurid oobreous. On the 26th of April I bred a male fly, and soon after 
two females. 
" The fly is similar in size and form to A. brassica, but the male 
(Fig. 54) has an ochreous face, reflect- 
ing satiny-white ; the stripe on the fore- 
head is rusty ; the thorax is black, with 
three darker stripes ; the sides are gray ; 
soutel blackish ; abdomen slender, linear 
shining gray, with a broad black dorsal 
) stripe ; the incisures are black also ; 
wings, balancers and legs as in A. bras- 
-^Th« root-fly, antbouiia ticcB. Female still more like that species ; 
figures." Vifter Curti/)"" ^' "" * bnt there are three fuscous stripes on the 
thorax, and in certain lights a slender dark line down the back of the 
abdomen ; length, 2 1-3 lines." 
Miss Ormerod, writing the present year of this insect, says : " These 
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lies are not noted as causing any serious damage in this country, but 
nay be mentioned from their great resemblance to the common cab« 
>age-fly." From the similarity in appearance and habits of the two 
pedes, it would not be strange if the injuries of A. radicum were 
nnch more common than is generally supposed, and that much of the 
Lamage ascribed to A, hrassicm in reality pertains to the former species. 

Mr. Meade Qoc. ciL) remarks of this species as follows : '' This ex- 
cessively common little fly, which, as its . name imports, feeds in the 
arva state upon the roots of plants, especially those of the cabbage 
ribe, is often confounded with other species. It may be recognized 
)y its projecting epistome [the lower face]; by the unequal sized scales; 
)y the thorax being black and marked in the male by two short, gray, 
larrow stripes (rather than by three wide black ones, as is usually 
itated) ; by the rather short, wide, somewhat pointed abdomen, with 
k longitudinal dorsal black mark, crossed by three transverse straight 
^lack lines, extending of an even width to the margin ; and by the 
bird and fourth longitudinal veins [see figure of venation, a^ite, for 
K>8ition of these veins] being slightly convergent at their extremities." 

Briefly Noticed in this Country. 

The above meager account of this insect, which, from its specific 
lame, together with its habits, so far as known, should be of consider- 
ble economic importance, is all that can be compiled from the sources 
,t my command. While quite unsatisfactory, it may at least serve to 
how our ignorance of the species, and incite to efforts for the attain- 
aent of a fuller knowledge of it. 

Dr. Packard's notice of '* A, radicum,'^ contained in his Report on 
he Rocky Mountain Locust (9/A An7i. Repf. of the U. 8. Oeolog. and 
7eograph, Survey of the Territories, for 1875), is that of the radish- 
ly, A. raphani, in acceptation of Dr. Pitch's belief in their being the 
ame. Of the figures given in illustration, on plate Ixiii, fig. 2, the 
ame as Fig. 54 above, the fly alone represents A. radicum, while a, 
» and c, showing larva in double size, and pupa-case in natural size 
knd enlarged, are from Curtis' figures of A. brassico {b, to show the 
latural size of the puparium, is very badly copied). The same figures 
ire introduced in the First Annual Report of the U. S. Eiitomological 
Commission (p. 288, fig. 22, a, b, c) to illustrate A. radicum, 

Mr. Glover {loc. cit.) refers to A. radicum as injuring radishes in 
Burope. Dr. Fitch's notice of the species is limited to a comparison 
)f it with A. brassiccB, which has been quoted on a preceding page 
;p. 186). 

25 
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Bemedies and Preyentivefl. 

Salt and lime combined, and mixed with the soil previously to sow- 
ing the seed, or applying it to the surface after sowing, was attended 
with excellent results. A correspondent of the Oardener^s Magazine, 
recommends ** for the protection of turnips against the attacks of the fly 
and other insects, that the plants be made offensive to the parent fly, 
which may be done by incorporating with the soil soap-boilers' waste, 
or any other substance of similar alkaline quality.'' It is recommended 
that the plants be watered with " a mixture of one gallon of soap-suds 
to one gallon of gas- water, or, in lieu of the latter, two quarts of gas- 
tar ; either will do, as the only use of the mixture is to create an of- 
fensive smell." 

It will be seen that the above recommendations are similar to the 
means adopted by Professor Cook for averting the attack of the radish- 
fly by the odor of carbolic acid. 

In experiments made by the Zoolog.-Botan. Society of Vienna, plants 
were preserved from attack by manuring the ground with superphos- 
phate. 



An thorn J ia raphani Harris. 
The Raduh'fly. 

Ord. DIPTERA : Fam. ANTHOMYIIDiB. 

Harris : Rept, Ins. Mass., 1841, p. 415 ; Treat. Ins. New. Eng., 1852, p. 494; Ins. 

Inj. Ve^., 1863, p. 617 (brief description of the fly). 
FrrcH: Eleventh Rept. Inp. N. Y., in Trans. N. Y. St. Agrical. Soc for 1866, 

xxvi, 1867, pp. 515-517. 
Packard : Guide Study Ins., 1869, p. 411 (mention). 
TRiBfBLE : in Amer. Entomol., ii, 1870, p. 273 (habits in N. J.). 
Olover : MS. Notes Journ. — Dipt. 1874. p. 3 (reference and habits). 
Cook: in Thirteenth Ann. Rept. Mich. St. Board Agrical. for 1874, (1875), p. 121 

(natural history and remedies); in Canad. Ent., xiii, 1881, p. 190 (carbolic 

acid remedy). 
Packard : in Hayden's Ninth Rept. G.-G. Surv. Terr., 1877, p. 762, pi. 68. 1. 2 

of radicum from Curtis (description from Fitch). 
Garfield : in Sixteenth Ann. Rept. Mich. St. Board Agricul. for 1877, (1878), p. 

01 (experiments with remedies). 
OsT. Sack.: Cat. Dipt. N. Amer., 1878, p. 168 (references and localities). 

The most Injurioiis of Badith InBeots. 

For some reasons not evident to us, the radish is not subject to the 
uttack of as many species of insects, as are most of our vegetables and 
garden plants. We can recall at the present comparatively few which 
prey upon it. The caterpillar of the white cabbage-butterfly Pieris 
rapcBy is sometimes found feeding upon its leaves. Two of the flea- 
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heetteSy Bpitrix cucumeris (Harris), and Orchestris vUtafa (Fabr.), 
are serious depredators upou the foliage, which they eat so full of 
small holes as materially to interfere with the vigor of the plant. A 
small weevil has been observed by Dr. Packard, in Maine, eating holes 
through the sides of the seed-pods and devouring the seeds,* which 
he believes to be identical with the radisli-seed weevil, Ceutorhynchus 
assimilis Payk., of Europe. The Harlequin cabbage-bug, Murgayitia 
hUirionica Hahn., injures it severely in the Southern States ; while 
in the western portion of the United States, another member of the 
order of bugs, N^sius destructor Kilcy, which resembles the chinch- 
bug so closely in appearance that it has been taken for it, and has re- 
ceived the popular name of the false chinch-bug, — sucks the juices 
from the leaves and causes them to wilt,f while the Rocky Mountain 
locust, CalopUnus sprefus, eats its leaves with great avidity.J 

Of greater magnitude than all the above combined, are the injuries 
inflicted ui)on radishes by the larvae of the radish-fly. Throughout at 
least the northern part of the United States, wherever they are culti- 
vated, these larvse may be found burrowing into the roots, and render- 
ing them unsightly, hard, gnarly, stringy, and unfit for the table. They 
traverse the root in all directions, extending often an inch or two in 
its interior. In many localities they abound to such an extent that no 
radishes can be grown without great injury from them, and often they 
compel the entire abandonment of its cultivation. 

Description of the Insect 
This species was first described by Dr. Harris in his Second Re- 
port to the Legislature, on the Insects of Massachusetts^ published in 
the year 1841. It had been named by him in his List of Insects, con- 
trained in the Catalogue of A7iimals and Plants of Massachusetts (page 
50), published in 1835, together with several other species of An- 
4homyiay% of which this only seems to have been subsequently described. 
The description is as follows : — 

"Radishes, while growing, are very apt to be attacked by maggots, 
«nd rendered unfit to be eaten. These maggots are finally transformed 
to small, ash-colored flies, with a silvery-gray face, copper-colored eyes, 
and a brown spot on the forehead of the females ; they have some faint 
brownish lines on the thorax, and a longitudinal black line on the 
hind-body, crossed by narrower black lines on the edges of the rings. 

They vary in size, but usually measure rather more than one-fifth of 

' ■ — ^ — » 

*yintk Ann. Jiept. Gtoltxj.-Gtofjraph. iSurc. Terr.^ 1877, p. 7G8. 
•fFifth Ann. Bept. Ins. Mo., 1873, p. 111. 
^Seventh Ann. Kept Ins. Mo., 1875, p. 159. 

?The other MS. names are the following : lunatifrons, timuia, notat^frons^ calceolOy «- 
ekiaeat ffonipkora, and lenit. 
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an inch in length. They finish their transformations, and appear 
above the ground, toward the end of June. * * ♦ * It 
closely resembles the root-fly {Anihomyia radicum), of Europe." 

Dr. Fitch has given a more detailed description of, presumably, the 
same insect : " The larva is 0.20 long, elongating itself to 0.25 when 
crawling. It is about three times as long aa thick, appearing to be 
more short and broad than the larva of the onion-fly. It is white, 
sliining, cylindrical and tapering to a point anteriorly, where the jaws 
appear under the skin as a short, black, movable line, its anterior end 
when protruded forward becoming split, and then seen to be two sharp 
hooks, which are curved downward, and when the animal is crawling 
tliese hooks are pressed downward against the surface to aid locomo- 
tionJ The body is divided by transverse lines into eleven or twelve 
segments, and when the head is exserted, thirteen segments can be 
counted. At the hind end of the back a pale, tawny, yellowish dor- 
sal stripe is faintly visible. The hind end is abruptly cut off, obliquely 
downward and slightly backward, forming a flat surface, having above 
its center two conspicuous spiracles or elevated dots, their surface 
opake and rugose, and their color sometimes tawny-yellow, sometimefs . 
black. The flattened hind end has a number of small acute teeth 
around its outer margin, of which the two lower ones are thicker, of 
a brownish color, and slightly notched or two-toothed at their tip in 
the large but not in the smaller young larvaB. Above these on each 
side are three teeth, distant from each other, the middle one nearer to 
the upper than to the lower one.*' 

Although Dr. Fitch adopted the specific name given by Dr. Harris, 
yet he states that " it appears to be identical in every particular witl*- 
the European A. radicu7n." Farther on, he indicates these differences^ 
" The worm and also the pupa differs in no respect from those of th^ 
Onion-fly, that I perceive, except that at the hind end the two larger:^ 
teeth on the middle of the under side are slightly notched or two — 
toothed at their tips, instead of being tapered to a single point. Th^ 
flies, too, are very similar, but here three faint brownish stripes ar^ 
perceptible on the thorax or fore-body, and upon the hind-body in th 
male is a black stripe along the middle of the back, which is crosse 
by narrower black lines on each of the sutures." 

The following is a detailed description of the flies : — • 
*' The male is ash-gray and very bristly; the large compound eye 
occupy most of the surface of the head and are almost in contact uiK)n^ 
the crown. There are also three minute eyes at the base of the crown. 
The face is silvery-gray, almost white in some reflections of the light, 
with a long black streak on the forehead, which is pointed at its hind, 
end. Below this streak are the black three-jointed antennae, the basal 
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joint being small, the second large, the third largest and oval, with a 
two-jointed pubescent bristle on the back, the first of the joints being 
rery minute. The fore-body is oblong, whitish on the sides, with 
;hree faint interrupted dusky stripes upon the back. The hind-body 
B shining gray, rather small and elliptical, tapering to the apex, with 
i black stripe down the back, the edges of the segments and the region 
)f the scutel being also black. The two wings are large, transparent, 
ridescent, laid the one upon the other in repose, the longitudinal 
ireins extending to the margin, with two transverse veinlets in the 
lisk. The poisers are pale yellowish. The six legs are black and 
jristly, the feet five-jointed, ending in two little claws, and two large 
pale leathery lobes. 

•* The female is of a uniform ash-gray color, excepting the silvery- 
white face and pale sides of the fore-body. The eyes are widely apart, 
with a broad black stripe between them, which is shaded into chestnut 
color in front. The hind-body is larger than in the male and conical 
toward its apex. The wings have a tinge of yellowish at their bases. 
The species measures 0.22 in length, and 0.45 in width across the ex- 
tended wings." 

Natural History, 

The history of this insect does not appear to have been carefully ob- 
served. Dr. Harris* only statement is that the fly emerges from the 
Bfround toward the end of June. Dr. Fitch states that the pupa state 
lasts for two or three weeks. Professor Cook, of Lansing, Michigan, 
mtes : ** The flies are around early in the spring, for our earliest 
udishes are the ones most liable to suffer from attacks. The eggs are 
lid on the stem close to the ground. These soon hatch. * * ♦ 
n June they transform to pupae and to images, and are ready to make 

new deposit of eggs. Whether there are more than two broods a 
ear, and whether they attack other plants than radishes, are, so far as 

know, still open questions." The observations of Dr. Fitch, in rela- 
ion to the early appearance of the fly, are somewhat at variance with 
he above. It was only from his earliest-sown radishes that he ob- 
aincd any that were fit for use, but he adds, "for several years past, 
ho first sowing has also been a total failure." It is not improbable 
hat with a more thorough establishment of the fly among us, its first 
.ppearance in the spring may be earlier than it was wont to be. 

Its Literature. 

Very little, beyond that above referred to and quoted, has been writ- 
ten of this species. We find nothing in the Reports of Mr. Glover, du- 
ring his long connection with the United States Agricultural Depart- 
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ment, either of its occan*ence, distribution, or habits, beyond a simple 
mention of it as iujarious to radishes (Report for 1872, p. 134). In 
his " MS. Notes from my Journal," a few copies of which were litho- 
graphed for private distribution, some references to writers are given (p. 
3). Professor Riley's Reports contain no notice of it. Dr. Packard refers 
the species to Anthomyia radicum, of Europe, and records its frequent 
occurrence in early-sown radishes in Maine, where the plants were 
sometimes killed by it. 

A Doubtful Species. 

While we still retain A. raphani among our list of depredators on 
the radish, it is uncertain whether it is distinct from the European I ' 
species described by Linnaeus, in 1761, as Musca radicum. The type is | ^ 
probably not in existence, as it is not contained in the Harris collec- 
tion in the Museum of the Boston Society of Natural History. There 
are no specimens of it among the AnthomyiidcB oi the Museum of Com- 
parative Zoology at Cambridge. Mr. Meade, of England, in reply to 
inquiries made of him, informs me that he has not seen and does no^ 
know the species. A single specimen of it, labeled by Dr. Fitch, i* 
in the collection of the N. Y. State Agricultural Society, but in to<> 
poor condition for satisfactory comparison.* 

There is, in favor of the identity of the two species, in addition ^^ 
their qualified identity stated by Dr. Fitch, the fact that an examp^^ 
of A. radicum Linn., was found by Mr. Meade in the collections c:^^ 
North American Anthomyiida sent to him for examination from t 
Cambridge Museum : the particular locality is not indicated (Cati 
EtiiomoL, xiii, p. 48, no. 52). 

Bemedles and Preventiyea. 

At the State Agricultural College of Michigan, experiments wei 
made with tobacco-water, superphosphate, and gas-lime, upon alternat^^ 
rows of radishes, hoping that the effect might be, by means of a vil 
odor, to prevent the files from laying their eggs. These application! 
were all failures, f The earth was partially removed from the rool 
and salt thrown in and covered up, but to no purpose. Boiling watei 
was poured upon the roots, and when the larvae were not too deep in^ 
the ground, this was effectnal, but was not accounted a successfuL 

f A difference ia shown ia the neuration, which, could it be sustained by other examples, 
would be of no little importance in the separation of these closely aUied forms. The two 
longitudinal veins 8 and 4 do not converge at the margin, as in most of the allied species, 
and the hinder transverse vein (9) is more conspicuously angulated at the middle than in. 
any other of the Anthomia before me (resembling in these features Hsgomi^ vicina^ here- 
inafter described). 

■tit does not appear from the statement, that the applications were made before the first 
flies had come abroad for the deposit of their eggs. 
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remedy. Not one-tenth of the radishes were saved {RepL SL Board 
Agricul. for 1877, p. (il). 

It is thought that hcnefit has been derived from late sowing in chiyey 
soil, as the insect has been observed to be very injurious to earlier crops 
and upon sandy soil. 

Professor Cook last year recommended the use of bisulphide of car- 
bon for the destruction of the larvae, bat he has subsequently con- 
cluded, in consideration of the amount of the liquid necessary for 
thorough execution, that the expense would be too great to warrant its 
use. The trial was made to lessen the expense by applying the liquid 
in fewer places in the beds, at some distance apart, but it did not give 
as good results as when similarly used for the destruction of the cab- 
bage Anthomyia. During the present year, he has experimented with 
carbolic acid, as a cheaper agent, known to be very repellant to insects, 
and remarkable for retaining its disagreeable odor for a long time. It 
was prepared by adding two quarts of soft soap to two gallons of water, 
to which, when heated to the boiling point, a pint of crude carbolic 
acid was turned in. For use, one part of this mixture was taken with 
fifty parts of water, and applied by sprinkling directly upon the plants. 
It was used in thi'ee localities in the college grounds, and it was found 
that a single application kept the insects at bay for about two weeks. 
When applied weekly, the radishes were almost entirely free from at- 
tack, although the flies were observed and captured in the vicinity, 
and some beds near by, but not protected by the carbolic liquid, were 
badly injured. It is recommended to sprinkle the plants as soon as 
they are up, and to repeat the operation every week or ten days there- 
after ; and the caution is appended, ^' if sprinkled directly upon the 
plants, the mixture must not be so concentrated as to injure them." 

The above method gives promise of enabling us to prevent the rav- 
ages of the radish-fly (and of many other insects), by simple but effect- 
ual means. It will be very encouraging if subsequent experiments 
with the carbolic acid liquid in other localities and under different 
conditions of soil are attended with results quite as satisfactory as 
those above recorded. 



Anthomyia ze» Hiley. 
The Seed-corn Fly. 

(Ord. DIPTERA: Pam. ANTHOMYIDJB.) 

^rUhamyia zeas Rilky: lat Rept. Ins. Mo., 1869. pp. 154-156, figs, 86, 87, pi. 3, f. 24. 
-4. teas Walsh : in Amer. Entomol.. I. 1869, p. 224, figs. 158, 159. 

^ zeiJB Packard : Qaide Studj Ins., 1869, p. 411, f. 344 (mention). 

-4. tecB Glovbr: MS. Notes Jour.-Dipt., 1874, p. 3, pi. 8, f . 26 ; pi. 9,f. 83. 

4. zea RiLBY: Qen. lud. andSupp. Repts. Ins. Mo., 1881, p. 89. 

A, zea» OsT. Sacken : Cat Dipt. N. Amer., 1878, p. 168. 

The operations of this insect were first detected in New Jersey, in 
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the year 1SG8, in the month of June, by Mr. A. S. Fuller, vbere it 
was found as a small white worm eating into aod excoriating the 
snrface of seed-corn after its spronting. In several localities in Nev 
Jersey it destroyed the seed-corn, hot since that time, its injaries have 
not been reported, nor has it as yet been discovered in the State of 
New York. From the rapid increase in numbers and the great mnlti- 
plicstion in certain seasons, which the species of this family show, it 
is liable at any time to become, over a wide area, a serious check upon 
corn growing, and it is therefore important that our agricnltnristB 
should have snch a knowledge of its appearance and habits as to en- 
able them to detect its presence. 

No description has yet been given of the larval form which will per- 
mit of comparison with allied species. Fig. 55 after Riley, represents 
its appearance, as onlai'ged, with a line showing 
A its natural size. It is described as " a footless 
?: maggot, measnring 0.35 to 0.30 of an inch, of a 
. yellowish -white color, blnut at the posterior and 

Fia. 65. — Larva mod pa- tapering at the anterior end." Its manner of 
^THOHYiA iBi.' """' '* feeding upon the com is similar to that of the 
larvse of the Onion-fly, and is represented in 
Fig. 56. When the corn is injored to this ex- 
tent, the young shoots die, and the kernels j 
decay. The larvte eat rapidly and soon attain I 
their growth, when they contract into a light- 
brown puparium, shown at ft, similar to the 
other species of the genua. In from one week " 
to two weeks thereafter, the fly makes its appearance. Whether there 
are subsequent broods of the epecies during the summer, and whether 
in the absence of seed-corn which it may feed on, it attacks some other 
plant, has not been ascertained. 

The following is a description of the fly as given by Professor Riley:— 

Length 0.20 Inch (S mm) ; alnr eipanee 0.38 iocli (6.5 mm). ADtnnnm black ; 
etjie microscopically pnbeecent ; Iroat, IuIvoub, with a diBtinct, rather UArroir, 
brownish, cioereouH marKin : toco and orbits brown ish-nliitti ; palpi and proboB> 
ciB black ; ocellar area somewhat beart-ehsped ; thorax and atxlomen pale yellow- 
brownish cinereons, with minute black pointa at (he Insertion of tbebiiatles; 
thorax with an indistinct middle stripe ol brown ; legs black , tinted with cinere- 
ous ; poisers pale ochre-yellovr ; scales small, the upper valve larger than the 

This species was referred to the genua Anthomyia upon characters 
observed in two examples of the female sex, which would scarcely 
afford the material for positive generic reference. Baron Osten Sacken 
has, in his catalogue, placed it in the genus Anthomyia provisionally. 
The specific name of zeaa originally given to it, has recently been modi* 
fied by the author into zem (see references above). 
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FrerentiTei. 
As the harm done by this inaect would usually precede its detection, 
it is evident that the means to be employed against it should be of a 
nature to prevent the attack. For this purpose, soaking tho corn be- 
fore planting in gas-tar or copperas water has been recommended. Any 
Btrong-snielling material that may be convenient for use would proba- 
bly prevent the deposit of the eggs. Where there is reason to appre- 
licud an attack, a small quantity of sand saturated with keroeeno oil 
and sprinkled over the corn before covering, would, in all probability, 
not only preserve it from tbts insect, but might also protect it from 
destruction by grubs. 



HfleDiflB deceptlra Fitch. 

The Deceptive Wheat-Fly. 

{Ord. DIPTERA: Pam, ANTHOUYIIOJe.) 

B'tTCH : in TniDB. N. Y. St. Agriciil. Soc., lor 1853, iv, 1836. p. 333 : First and 

Secood Rept. Ina. N. T., 185S, p. 301, pi, 1, f. 3 (dencrlption). 
Bi^vbb: MS. NotBB Journ.-Dipt., 1871, p. 27, pl.lO, f. 11 (mention). 
DsTRH SackbS: Cat. Dipt. N. Amer. , 1678. p. 167 tcitMion), 
ilAasw: InCanad. Eatomol., xlii, 1881, p. 49, no.e3(mMuB.Comp.Zo^. coll). 

Oar only knowledge of this Anthomyian thua far, is that obtained 
'romthe notice above cited of Dr. Fitch. It was found by him in abun- 
dance upon the heddsof wheat, in the latter part of June, and received 
from him its specific name, from the fact that it had been commonly 
but erroneously believed to be tbefly that deposited tho eggs within the 
headsof wheat which produced thelittle yellow larveeof the wheat-midge, 
DipUtais iritici. Nothing is known of its larva or of the habits of the 
fly, except that it was so numerous as to attract common attention to 
it, as it hovered over and alighted upon the heads of wheat at the time 
of their flowering. 

It is described by Dr. Fitch as being " a quarter of an inch in length 
to the tip of Ibe wings. It is ash-gray, with black legs, autennee and 
feelers. Abdomen with a row of longitudinal brown-black spots form- 
ing an interrupted stripe along 
its middle. Thorns in a par- 
ticular reflection of the light, 
showing a brown stripe anteri- 
orly, and on each side of it a 
brown spot, A tawny-yellow 
spot upon the front, more con- 
_ B DeceptiTowhMt-fly.HTLiKTi* Hpicnons in the females, and 

DicapTiVA, ealariFed about four timeB, with a . . . < i i . ' 

hiod leg Btiu mora enlarged. passing into a black stnpe upon 

the top of the head." It is shown enlarged in Fig. 57, after Fitch. 
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Two type specimens of tlie species, from the Loew collection, are con- 
tained in the Museum of Comparative Zoology at Cambridge, Mass. Dr. 
Hagen finds these identical with examples of Hyleinyia from Hudson's 
Bay Territory, examined by Mr. Meade, and stated by him to resemble 
H. antiqua Meig. As this latter species has since been placed in the 
genus Phorbia B. Desv., it is probable, from the above comparison, 
that the deceptiva of Fitch should also be referred to that genus. 



Anthomyia slmllis Fitch. 
TJie Similar Wheat-Fly. 

(Ord. DIPTBRA : Fam. ANTHOMYIIDiB). 

Eymelyia [Uylemyia] HmilU Fitch: in Trans. N. Y. St. Agrical. Soc. for 1855, 

I806, p. 533 ; First and Second Rept.Ins. N. Y., 1856. p. 301 (description 

Bylemyia fimilU Glover: MS. Notes Journ.-Dipt., 1874, p. 27 (mention). 

f Anthomyia aimilis Osten Sacken : Cat. Dipt. N. Amer., 1878, p. 168 (referre- ^ 

with doabt to Anthomyia). 

This species is represented by Dr. Fitch as about equally namerou .M^^ 
with the preceding, and as of the same habits. It is also quite simila ^^^^ 
in appearance, whence its specific name. It is described as being some^^^ ^' 
what smaller in size, measuring 0.22 inch in length, and of a palei^^®' 
shade of ash-gray. The tawny-yellow spot upon the front of the beac^-^^ 
of Hylemyia deceptiva is replaced in this species by black. The thorax::- -^^^ 
is also without the brown stripe and spots seen in deceptiva. 

No figure is given of the species ; and as it does not appear that \ ^ ^' 
has been seen by Baron Osten Sacken, the reason of his transferring^ ^^i. 
it from the genus in which it was placed by Dr. Pitch, doubtfully t^^:*^o 
that of Anthomyia, is not apparent. I do not know of specimens con 
tained in any of our collections. 



NOTICE OF SOME AKTHOHTIANS HINnrO BEET LEAVES. 

During the month of August of the past year (1881), my attention 
was called to an unusual condition of the beet leaves growing in a 
vegetable garden, in Middleburgh, N. Y. The leaves were said to be 
infested by some insect attack to such an extent that they could no 
longer bo served upon the table for ^' greens." On examination, a 
large number of the leaves were found to be extensively mined in 
blotches of various sizes and in irregular forms. Most of them had 
been ruptured by the escape of the miner, leaving the blotch discoU 
ored, shriveled, and in many cases torn, apparently by the subsequent 
growth of the leaf. Others, smooth and unbroken, showed, in eleva- 
tion, the general form of an active larva feeding within. 

The Larva, 

On removing portions of the thin covering cuticle, the larvae, evi- 
dently belonging to the order of Diptera, or flies, were disclosed. The 
date of my first observation of them was July 19th. They were then of 
various sizes and in different stages of growth. When taken from their 
mines the largest were found to be about one-fourth cf an inch in 

{length, of a watery color, showing in their transparency the 
intestinal canal crowded with its contents. The rings of the 
body were illy defined ; the anterior end was produced in a 
FiG.58.>-^ point, beneath which the forked black jaws were visible ; the 
beet-leaf posterior end was truncate, bearing a few small warts margin- 
^n"{j"^ally, of which the two subdorsal (spiracular) ones were the 
myian. largest. The accompanying figure of the larva is from an 
alcoholic specimen, which fails to show several of its characteristic 
features. 

Method of feeding, — It was interesting to observe, by holding an in- 
fested leaf to the light, the method of mining and the rapidity with 
which it was executed. The anterior end of the larva, when feeding, 
was extended in an acute point, from which the two black cutting 
organs were protruded like a pair of nippers, the motions of which 
were so rapid as to suggest the idea of greediness or long abstinence 
from food, and extreme hunger. In excavating the parenchyma, the 
extensile anterior portion of the larva permitted the jaws to sweep a 
curve of an entire semicircle. 

LarvcB first observed. — The larvae had first attracted attention within 
the leaves, as was learned upon inquiry, at about the middle of June. 
As soon as they were brought to my notice (on the 17th of July), and 
their interesting character ascertained, several of the largest, still 
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within the leaves, were collected and placed in glass jars, where their 
operations could be carried on under observation. Two dajsf later, 
four of the number had undergone their transformation to the pupal 
state. 

The Puparium. 

The puparia (plural of i)uparium) average in size, from ten ex- 
amples measured, 0.21 of an inch long, by 
§0.08 inch broad. They are of a chestuut- 
• brown color, oval as seen from above, but 
somewhat elevated dorsally when viewed 
laterally, a little narrowed at the anterior 
end, the extreme front of which, under a 
Fig. so.—a, ruparium of beet- lens, is flattened, corrugated and with a 

leaf iiuninifAuthoiuyiau: 6, empty . , , , . , v i ••! 

puparium. sliort proccss (the spiracle) on each side. 

The division into segments is barely traceable. The last segment shows 
from above two minute black warts (spiracles) separated by about 
one-third the greatest diameter of that portion. Fig. 59 a represents a 
puparium, with a line beside it indicating its natural size. 

The Hy. 

The escape of the fly (imago) from the puparium is through its an- 
terior end, by rupturing, usually, the three anterior segments (not 
counting the head) horizontally along their middle, to the junction of 
the third and fourth segments, and perpendicularly along this line of 
junction, as shown in Fig. 59 b. Of the two subequal pieces thus 
loosened, the upper one is sometimes wholly removed, but more fre- 
quently they each remain attached to the main body, at a portion of 
their transverse (sutural) line of fracture. 

The flies observed, — While examining the leaves for larvae, a num- 
ber of flies were noticed, resting upon or walking over the plants, 
which 80 much resembled the common onion-fly that they were at 
once suspected to be the final form of the leaf-miners. Several of them 
were captured, and nearly all were found to be females (the propor- 
tion, seven females to one male), which had doubtless been drawn to 
the plants for the deposit of their eggs, while the males were prob- 
ably feeding from the flowers of the CompositcB which tlie An- 
thomyids are known to frequent. Upon gently pressing the females 
upon the abdomen, some long white eggs were extruded, which, under 
a lens, showed the peculiar reticulation characteristic of P, ceparum 
and A, hetce, of Europe, as represented in the enlarged figures given of 
them in various publications. Many eggs identical with these were 
afterward found upon the larval infested leaves, and it was evident that 
the four stages of the insect had been obtained. 
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The Eggs. 

The eggs are white, delicately reticulated, elongate-elliptical in form, 
0.03 of an inch in length, and about one-third as broad (.075 mm. by 

.024 mm). Their general appearance is shown in Fig* 
60.* They are placed by the fly on the under sur- 
face of the leaf, with' few exceptions, — sometimes 
singly, most frequently in twos attached by their sides, 
often in threes, occasionally in fours, and in a very few 
Fio. 60.— Egrga instances, five were seen together. Upon one leaf, du- 
greatiy enlarged, ring the latter part of July, when the eggs seemed 
most abundant, thirty-seven were counted, of which about one-third 
had given out their larvae or had been killed. They were distributed 
over the entire surface of the leaf, but rather more numerously toward 
the margin. A leaf free from eggs could rarely be found. 

The Mines, 

yrhen the egg hatches, the young larva enters at once into the leaf. 
Its burrow is at first quite narrow, scarcely exceeding the diameter of 
the egg-shell, but it soon enlarges, and after proceeding a short dis- 
tance, expands into an irregular blotch. When two or more eggs ai'e 
placed side by side, the larvae occupy the same burrow and the same 
mined cavity. Their channels usually lead toward the outer edge of 
the leaf and extend to the margin, where the mined portions, after 
their abandonment by the mature larva, become dried and present the 
appearance before described. Occasionally, the larvae find themselves 
80 crowded in one portion of a leaf as to interfere with their food-sup- 
ply, when some of the number emerge from their circumscribed quar- 
ters and travel to other parts of the leaf, or to another leaf, where 
they quickly gnaw through the epidermis and burrow beneath it. In 
one instance in which the operation was watched by me, the larva (a 
large one) had entirely hidden itself in fifteen minutes. 

The Flies from PnpsB. 

On August 7th, four of the flies emerged from pupae, which had been 
obtained from the larvae about two weeks before. On the 8th, several 
of the infested leaves were gathered, and portions cut from them con- 
taining about twenty-five of the larvae nearly full-grown. These were 
placed in a glass jar of loose earth, and as the material was eaten, or 
became unfit for food, as it speedily did, fresh pieces were supplied. As 

*Tbe eggs of these Bpecies are longer than those shown in the figure ; the reticulations 
also are longer and less regular, so that while their general shape is hexagonal, others are 
but four-sided and of the form of a parallelogram, and others still of irregular form with 
four, fire or six unequal sides. 
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the larvsB matured, they left their mines and entered the earth for 
pupation, except in a few instances in which the puparia were formed 
between the leaves. On the 26th of August, ten flies were found in the 
jar, some of which were dead. It had not been possible to note the 
earliest date of their emergence, and the period of their pupation was 
therefore not ascertained. It will probably be found not to vary much 
from two weeks. 

Snccesaive Broods, 

There are two or more broods of these flies annually, for at the date 
of leaving the locality where the above observations were made — 
September 6th, — the eggs were still numerous upon the leaves, al- 
though less so than in July. Their examination showed, however, 
that the larger number had been destroyed, perhaps by some insect 
puncturing them and feeding upon their contents. Of some, the en- 
tire flattened shell remained, while of others, portions had disappeared. 
It is possible that toward the close of the season, many of the eggs may 
be deposited without fertilization. 

Three Species of Flies. 

While rearing and collecting the above flies, I believed them to be 
but a single species. From the food-plant on which they occurred, 
and from reference to the very limited Dipteralogical literature acces- 
sible at the time, I thought them identical with the European species, 
Anthomym betm, of Curtis.* It seemed an interesting coincidence 
that while the past year had developed extensive injuries to the 
beet-crop in England, from the attack of this species which had re- 
mained almost unknown since its publication in 1860,f it should at 
the same time first present itself to us in this country. 

Later, upon closer observation and critical comparison, I discovered 
material diflFerences among my examples, which appeared to indicate 
three species. Knowing the worth lessness of determinations between 
the closely allied species of this family not based on special study, I 

*ANTnoMTiA (Peoomtia) bbTjE. The ma^« aro only known at present; thej are much 
smaller than tho Onion-flv, being only 2 2-3 lines long, and expanding about fire lines: 
they arc of an ashy-gray color, clothed with black bristly hairs; head scmi-orbicular ; eyes 
large, brown, nearly contiguous above, with three minute ocelli on the crown; face 
satiny-white, with a bright chestnut-colored line down the middle, in the center of which 
arc placed the little black drooping horns, the third joint being the largest, elliptical, and 
producing a naked bristle on the back; the protruding lips and palpi are also black; oo 
the trunk are three or five indistinct longitudinal stripes ; the six-jointed abdomen islioean 
with a dorsal, black triangular spot at the base of four of the segments ; the two wings are 
ample and transparent, a little tinted with tawny at the base ; the nenrures are pitchy ; 
poisers ochreous; six logs, longish, bristly and pitchy, the shanks with a tawny tinge. 
{Farm InnecU, 1860, p. 897.) 

XCanadian Entomologutf xiv, 1882, p. 96. 
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it the specimens to Mr. R. 11. Meade, of England, for his decision. 
I kindly returned me answer that the examples submitted to him 
ong to three different species, as supposed, but that " neither cor- 
ponds with the Anthomyia {CJiortophila) hetw of Curtis {sulcans 
ndani), the distinctive characters of which* are to have the femora 
black in the male (posterior often testaceous in the female), as well 
the tarsi, tibiae all testaceous or piceous in both sexes ; antennsd 
tirely black ; palpi yellow with black ends.'* 

3ne of the species was found to be identical with an European one, 
i it may therefore have been introduced in this country from 
rope as among the many species which are common to the two 
itinents, a number, doubtless, are of European origin. The species 
fiven below. 



Phorbia floceosa (Macq.) Meade. 

waJUmdUf of PALLfiw, Meiqeit, Zetterstedt, Schiner, et al. 

frtaphila floecosa 'biAcqjJAHT : Hist. Nat. dea Inaectes — Dipt^res, 1835, ii, pp. 

326-7. 
rrtophUa floceosa, Meade : in Entomol. Month. Mag., xiv, 1878, p. 252. 
trtophila floceoM. Lintner : in Canadian Entomologist, xiv, 1882, p. 96. 
orbiafloeedM Meade : in Entomol. Month. Mag. , xix, 1888, p. 214. 

In identifying this species, Mr. Meade states that it has been found 
England by Mr. Inchbald, feeding in the larva state upon the roots 
cauliflowers. It was the flrst time that it had been brought to his 
tice as a leaf-miner. He also writes of it : '^ I see that I noticed one 
lie specimen of this species in the collection of AnthomytidcB sent 
me from the Cambridge (Mass.) Museum." In the paper here re- 
Ted to {Cariad. Entomol., xiii, p. 49), the determination of the 
?cies is doubtfully given, thus: ''74. Very similar to C. floceosa 
jig., 1 male, Mass." We infer from the above, that the examination 
these additional examples has satisfied Mr. Meade of their identity 
th the one first seen. 

The specific name of this species refers to a little tuft of hairs like a 
ck of wool under the base of the hind femora in the male. This sex 
ly be readily recognized by this feature, and by the additional one 
'' the inner sides of the hind tibisd being ciliated along the middle 
rt of their inner surfaces with a series of short bristles of unequal 
igth." The original description by Macquart, above cited, kindly 
inscribed for me by Professor Riley, is as follows : — 

Liength, 3 lines. Palpi and antennsB black. Face and sides of occiput whitish ; 
•ntal band black. Thorax dingj-gray with blackish lines. Abdomen cinereous 

These are mainly in addition to ttiosc given by Curtis above (differing in the color of 
\ palpi)y who only describes the male. 
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with a black dorsal line and black sutures. Legs black ; posterior thighs with 
rather short hairs, tufted near the base. AlutsB yellowish. Wings slightly 
brownish ; second transverse vein somewhat oblique and arched. — From the 
North of France. 

As these pages are passing into the hands of the printer, a paper by 
Mr. Meade has been received in which the above species is noticed, 
and some additional facts in relation to it given. It was reared in 
England last summer from cabbage-plants which wore represented as 
infested with the *' grubs of the cabbage-fly." If the very probable 
identity of the species with Musca floralis is established, then, accord- 
ing to Zetterstedt and Schiner, it also embraces in its food-plants 
the radish (Jtaphanus saiivus). 



Chortophila betarnm n. sp. 

Four examples of this species — one male and three females — were 
among the material submitted to Mr. Meade. They were unknown 
to him, and believed to be undescribed. I therefore give them a name, 
and present the following description : 

Smaller than P^floccosa, and of about the size of (7. hctw; the aver- 
age expanse of wings of five examples is 0.4 inch. The thorax and 
abdomen are gray, intermediate in shade to P.floccosa and C. beta. 

The thorax has a broad 
dusky mesial stripe with a 
narrower one on each side, 
while the abdomen is with- 
out line or spots. In the 
male, the narrow front off 
the head is silvery-white. In. 

Fio. 61.- Wiii7^"beet.l7af miner, Chortophila ^^® female, the space be- 
BETABUM ; enlarged 15 diameters. twecn the CVeS is broad, CX— 

ceeding one-third the width of the head ; the frontal band is blacky 
except a cresceutiform portion just above the antennae, which is red ; 
the lateral borders and front beneath is whitish ; the bristles of the 
borders are quite stout; the arista is hairy to the tip, the hairs rather 
long; the antenna3 and palpi are black. The wings are more rounded 
apical ly and less prolonged than in the associated species (form and 
venation shown in Fig. Gl); slightly brown in color; the costal margin 
distinctly spined from the base to the axillary vein, with the two 
spines anterior to the latter point but slightly exceeding the others in 
length. '*' The legs are black ; the hind femora and tibiae with strong 
bristles. 
Described from eight examples — 2 <J 's and 6 ? 's. 

*P./loccosa has these spines strong and long — the outer one the longer. 
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This 8i)ccies has also been reared by Professor Oomstock, at Ithaca, 
in a single example, which emerged from pupa after twenty days' 
pupation. 

Pegomyia Ticina n. sp. 

Of the examples of this form, Mr. Meade writes : *' They are males 
of a species very similar to Fallen's Musca ( Choriophila) coiiformis. Fal- 
len, however, as well as Zetterstedt, only knew the female, which has 
tlie femora all yellow as well as the basal joints of antennae, etc., as in 
your specimens. I have, however, this last summer, obtained both 
males and females of confonnis, bred from the leaves of Arctium lappa 
[burdock] which they mine, and the males have the antennae quite 
bhick, and also the anterior femora, so that they differ in these respects 
from your species." 

From its close resemblance to conformisy this species may be desig- 
nated as vicina. Three examples of it — all males — were among the 
Si»ecimens obtained by me from the mined beet-leaves. The following 
u briefly its description : — 

Head with a few black bristles, front wbitish, witb tbe ftt)Dtal stripe pale red- 
dish-brown : antennsB black, first joint yellow ; arista with very short hairs under 
a strong xnagniGer; palpi vellow, black at tip. Thorax cinereous, inclining to 
yellow, bristly, faintly lined, with a broad mesial and narrower lateral brownish 
stripes, and spotted laterally with brown. Abdomen subcylindrical, color of the 
thorax, with a mesial blackish spot on the anterior half of each segment; hairs 
black, arranged in five transverse rows, of which those of the hinder row are 
long; five segments seen from above, the appendages recurved beneath. Poisers 
yellow. I^gs moderately hairy, the femora and tibiie yellowish, the tarsi black, 
* middle femora more hairy beneath , with four long bristles near their base ; the, 
|K)sterior femora and tibiae with numerous stout black bristles. Wings slightly 
tinged with brown, quite iridescent, the two longitudinal veins 3 and 4 parallel 
toward the margin, and diverging at it, and the hinder transverse vein (0) quite 
SDgulated. Fig. 62, represents the venation of the species 

Expanse of wings, 0.48 i%ch. 

Described from two males disclosed from pupae, August 7th. 




Fio. 62.— Wing of a beet-leaf miner, Pboomtza ticixa, enlarged 15 diameters. 

27 
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Duriijg an absence of sereml days (Aug. 15-25) from Middlebnrgh, 
where these collections were made, a number of the flies emerged 
within the covered boxes in which the larvae had pupated, and on iny 
return they were found dead and badJy injured by the mold that had 
attacked them and partially encased them in earth. PVom the material 
taken from the box at this time, the best portion of which was laid 
aside for subsequent examination, I am able to distinguish five males 
and three females of the above species, but from their poor condition, 
they can only serve the purpose of verification of the above description. 
This species was therefore obtained in larger number from the mined 
beet-leaves than either of the two others. 

This species also occurs, in similar depredations in Central New 
York. Beet-leaves, in Morrisville, were observed during the summer 
to be extensively mined, and it was thought that the insect infesting 
them had caused sickness in several instances in persons who had eaten 
them for '•'greens." Through the kindness of Professor J. II. Coni- 
stock, in submitting to me three examples of AnfhmnyiidcB which he 
reared from the j)uparia of some of the leaf-miners sent to him, I am 
able to recognize this species, and as it happens to be a female, to give 
herewith its distinctive features : — 

Female P. vicina. In color paler than the male, approaching an 
ash shade. The frontal band of the head is whitish, equal in widtii 
to one-third the diameter of the head, with six black bristles in each 
lateral margin, of which the three upper ones are directed outwardly, 
and the three lower inwardly. The body is narrowly oval, and its hail's 
are shorter than of the male ; the terminsiil segment bears at its tip -a 
transverse row of six long black bristles. 

The puparium (as per notes of Professor Comstock placed in my 
hand-:) was received, with three others, July 25, 1881, and was believed 
to have transformed the previous day. It gave out the fly on August 
ICth, making a pu])al period of twenty-two daj's. 

A feature in the venation of this species which distinguishes it from 
other of its associated species examined by me, is the great constriction 
of cell a (shown in Fig. 02) at the point of thickening of the vein be- 
low it (the 1st longitudinal). In the other example of the male in my 
possession, the cell beyond this point toward the base, is quite obliter- 
ated — the two veins being contiguous. 

The work of these leaf-miners was also observed by me during the 
present year, at Bennington, Vt., in a single garden, while it was nut 
found in other gardens where search was made for them. Infested 
leaves were gathered and a few pnparia obtained, but, as they did not 
produce the fly, the species could not be determined — these Antho- 
myise puparia showing but few features of specific value. 
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It is not improbable that many of our Anthomyiidm will hereafter 
be found operating as leaf-miners. I can recaily in former years, meet- 
ing with miners within the leaves of various succulent plants, of which 
the mines were so much like those of the above described species, that 
there can be but little doubt that their rearing would show them to 
belong to the same group — perhaps to the genus Pegonit/ia, embrac- 
ing so many of the leaf-mining Dipteraof Europe. Mr. D. W. Ooquil- 
let, of Anaheim, California, has informed me that during the past 
season, he had bred from mines in the leaves of a wild sunflower 
{Helianthus sp.?), several dipterous insects belonging apparently to the 
Muscid(B. They were probably Anthomyians. 



Mallota postlcata (Fabr.) Wlstn. MS. 

(Ord. DIPTERA : Pam. SYRPHIDiB.) 

ErUiaiU pasiieattu Fabr: Systema Antliatorum, 1805, p. 287, no. 21. Non M, 
pottieata (Fabr.) of Oaten Sacken : Cat. Dipt. N. Amer., 1878, p. 185 (— 
M. eimbieiformis (FaUen) Wlstn. MS.) ; non id.. Bull. Buff. Soc. Nat. Scl., 
iii. 1875, p. 58 (— if. cimbieiformis var. derUipes Wlstn. MS.); non id., 
Western Diptera, in Bull. G.-G. Surv. Terr., iii, 1877, p. 388 (—If Stickeni 
W^stn.). 

MiU9ia harda Say : in Journ. Acad. Nat. Sci. Phila., vi, 1829, p. 163 (not the $ ). 

ErUtaUs coocftM Wiedemann : Aussereurop. Zweiflilg. Ins., ii, 1830, 165; lb , 
p. 194, no. 62 {E. paatieatus, translation from Fabr.). 

Imatisma pattieatn Macquart : Dipt^res Exotiqnes, 1840, ii, p. 2, no. 68 ( ^ only). 

MerocUm baiftnui Walker : List Dipt. Ins. Br. Mus. , iii, 1852, p. 599. 

Merodan bardtu Fackard : Guide Study Ins., 1869, p. 399, fig. 319; in Amer. 
Nat., ii, Jan. 1869, p. 593, pL 12, figs. 10, 10 a (imago and puparium). 

Merodan bardus Glover : MS. Notes Journ.— Dipt., 1874, p. 82. pi. viii, f. 80. 

Mallota harda Osten Sacken : in Bull. Buff. Soc. Nat. Scl., iii, 1875, pp. 58,64 ; 
Cat. Dipt. N. Amer., 1878, pp. 135, 249. 

Mallota posticata (Fabr.). Williston : MS. Monograph of the Syrphid», 1888. 

The Family of SyrphidaD. 

The Syrphidm, the name of the family to which this species belongs, 
are commonly known by the name o^ flower-flies from the habit of the 
perfect insects of frequenting flowei^ for the purpose of feeding upon 
the pollen* and the nectar. They fly with great rapidity, and may 
often be seen hovering in the bright sunshine, for a long time almost 
immovably, upon their rapidly vibrating invisible wings. The family 

^Althougb entomologists have expressed a doubt as to whether it was possible for in- 
sects possessing only a suctorial proboscis to devour such solid bodies as polleu -grains, a 
microscopic examination of the stomach of Diptera belonging to the order of Si/rphida, 
•bowed them to contain large quantities of poUeu-grains, especially of plants belonging to 
the order of OompotUa, {Science Oomp, for 1878, p. 41.) 
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is a very large one, containing no less than fifty-seven North American 
genera and three liundred and thirtj-six species, as gi?en in Osten 
Sacken's catalogne.* Many of them are conspicuously marked with 
brown and yellow bands or spots upon their flitttened bodies. While 
many are smooth, others, as in the genera Volucella, JEf^vstaUs^ ffekh 
pliilua and Mallota are hairy, and often from their colors and hirsute- 
ness so strongly resemble bees that they aro not infrequently mistaken 
ior them. The larvse of many species are of eminent service in destroy- 
ing plant-lice {Aphides)^ among which the parent Syrphus deposits 
her egg, where the young larvie, which are destitute of eyes, have only 
to reach out with their extensile bodies in order to find their prey. 
Several species of Eristalis and others are aquatic, living during their 
larval stage in the water, where they burrow in the mud, and breathe 
through a long respiratory tube with which they are provided, which 
they protrude from the water for the reception of air. Other species 
( Volucella) occur in the nests of bees and wasps where they feed upon 
the larvae and pupas. Still others are found in decaying wood, iu 
vegetable mold, in the soil about decaying bulbs, and in the filth of 
cess-pools. 

A Strange Location for the Larvss. 

Dr. Packard, in his brief notice of this species, under the 
name of Mallota harda^ states that ^'the puparium or pupa-case 
closely resembles that of Eristalis, in possessing a long respiratory 
tube, showing that the maggot undoubtedly lives in the water, and 
when desirous of breathing, protrudes the tube out of the water, thus 
drawing in air enough to fill its internal respiratory tubes (traohese).'' 
The long breathing-tube would seem to be a fitting provision for such 
a mode of life, moreover, it is almost identical in appearance with the 
figure given by Glover {MS, Notes of Diptera^ pi. 7, f. 28), of ffelo- 
philus tenax, now included in the genus Eristalis, which is generally 
regarded as aquatic. The conditions, however, under which the larv» 
occurred from which I bred the perfect insect, render it probable that 
the present species is not aquatic. They were taken from a birch tree 
which stood on a knoU, twenty-five to thirty rods from the nearest 
water. At about thirty feet from the ground a limb had been broken 
off, and water had been admitted, causing a decay in the heart-wood 
for about three feet in extent From this decayed material the two 
larvse (together with others of different character which were not pre- 
served) were taken and sent to me, in the fine black mold in which 
they were buried. The tree-trunk elsewhere was perfectly sound. 

*Six geneni and a number of new species have since been added. Bee " CoDtribntioo to 
a Monograph of the North American Sjrpbidse/' by Dr. 8. W. WiUiston, in Proe. Am«r. 
Philosoph. Soe.t 1882, xx, pp. 299-832, 
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The natural inference from the above statement, as commnnicated 
me, is that the larv® were found in the tree at the time when it was 
t. Such a location for one of these peculiar larvae would seem so 
fferent from their usually assigned aquatic habitat, that the possi- 
lity is suggested that the tree may have lain upon the ground suf- 
iiently long before its examination to have allowed the larvie to have 
tered the prostrate trunk while searching for a place for pupation, 
it as tending to confirm a larvation of some of these species in the 
old of decaying portions of standing trees, we have the following 
'servations made at Berlin, Oonn., by Mr. N. Coleman, of another 
ecies of these curious forms : — 

A tingniar place for Rat4aited Lwnm. — I found several of thera tarious larriB 
a branch of an old apple-tree tbat had just been cut down. They were below a 
ge nest of black ants, who had honey-eombed the branch for quite a distance. 
ley were tweoty^ve millimeters long when crawling, not so much when at rest, 
iukled and ridged rather remarkably, the tail a little longer than the body and 
iped with a row of bristles curved backward. (Piyehe^ ii, 1878, p. 154.) 



of Bat-tail Lanra. 

These species belong to a class which Reaumur called '* vers k queue 

rat," and which are now commonly known as rat-tail larvm, from 

e long tail-like appendage to their body, consisting of two tubes, one 

which can be drawn into the other like a telescope, through which 

may be inhaled from the surface of the water when the body is 

led in the mud beneath. B^auniur found, in some examples experi- 

ited with, that the tail terminated in a little knob, perforated by 

holes for the reception of air, and having five little tufts of hair 

^ floated on the water. Having plticed some specimens of them in 

tin of water, he saw that '' they kept in a perpendicular position 

e bottom, and parallel to one another, the extremities of their 

being on the surface. He then increased the depth of the water 

agrees, and as it got deeper, observed that the tail of each worm 

e longer. These tails, which at first were only two inches long, 

attained to five." 

Description of the Hallota Larra, 

examples received by me about the middle of January were 

vhite or flesh-color, with a body of an oval form, about three- 

of an inch in length by about one-fourth of an inch when at 

I about twice as long and of a diminished diameter when in 

From the narrower end a tail-like projection is given out, an 

?ngth, which is slightly tapering and transversely wrinkled 

lirds of its length ; the remainder being a black, cylindrical, 

e process, which is susceptible of projection from, or coutruc- 
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tiun within, the anterior portion. When the gruhs were taken from the 
Diold, they extended their trout aegmenta like the pushing out of im 
introverted glove-Snger, and made a moderate degree of progresa over 
the paper on which they were placed, by the aid of several pairs of 
small, low, flattened ventral tubercles, bearing on their circumference a 
number of closely-set, radiating spinulea — these organs serving the 
purpose of legs. 

From the Tact that the larvie did not go into pupation until abouta 
month after their reception, it may be presumed that during this time 
they fed upon the mold in which they were buried. If this be so, then 
it does not aeem necessary to doubt that the place in which they were 
discovered was tliat in which their earlier larval stage had been passed. 

Fapation. 
Several times between February 0th and 13th, the larvte emerged 
from the mold, and traveled restlessly abont the jar in which they were 
confiaed, aa if seeking a more agreeable or suitable retreat. Finally 
they remained npon the surface, being no longfr able to bury in the 
mold. On the I6th of February it was evident tliat their pupal change 
was in progress. They had contracted materially in size, and become 
more pointed behind. The front segments assumed a darker shade, 
and of these the first two segments were of a blackish 
color. The two respiratory horns on the dorsum over 
the second pair of leg-tubercles had become more promi- 
nent, and were now about one-twentieth of an inch long. 
The tube containing the respiratory seta was dark brown. 
An irregular-shaped packet of excremental matter was 
attached to the anal oriSce. 

The pupation was brief— twelve days in one example 
(a mule), and fourteen in the other (a female). The 
fliea emerged from their pupal cases, which were left as 
thin ahreds within the puparia, by ruptgring the latter 
in a line above the mouth-parts and again just back of 
the respiratory horns, and forcing off an oval piece : in 
one example the horns continued attached to the 
puparium. 

The Puparium. 
Fig. 63 represents the puparium as seen from above, 
in double its natural size. The respiratory tube is 
clearly seen to consist of three portions, of which the 
•r'uni'tnuil- '"'^'" P*""' '' ""*'* corrugated and grannloae than shown 
LOTA poBTicAT.. jn thc figurB. Laterftllv, seven slightly projecting black 
spiracles may be seen with a lens — one over each leg-tubercle. Ventrally 
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between the tubercles are tranaverBe rows of bristles, and outside of the 
tuboroles are longitudinal rows, which evidently are of service in loco* 
motion. The body-portion of the pnparium is flattened beneath and 
rounded above. The respiratory home as figured, are somewhat foro- 
ahortened, and are not, therefore, shown in their full length. 

The 7I7. 

Theflie8emerged,inawarniroom, on February 27th and March 1st 
Fig. 64 represents the male, in twice its natural size. The wings are 
tniasparent, without spots. The body is black ; the thorax is covered 
with yellow hairs, which are sparsely distributed centrally; the first 
{basal) segment has similar hairs on its sid«^s and base. The female 
differs in having the thorax, entire basal segment, and base of second 
entirely covered with yellow hairs, and a small brown spot* on the an- 
terior central portion of the 
wing. Wegive herewith Say's 
descriptiun of it, as M.bardn: 

Bodj blnck ; hgpottoma witli 
BilvecT b&irB and loagitndiD&l, 
poliklied. Diked line ; antenna 
ViceODB ; front covered by jel- 
lotr lialr; thorax deDsely covered 
by yellow lialr, blftck In the mid- 
dle ; tevUl plceoue covered by 
yellow h*lr; wing* with ft Imrfte 
Inaoous iipoi on the middle, obeo- F"". «4.-Malu)t* posticatai twice the nttanj «». 
lete intliemiile; poiaerl plceous: tergum btnek. covered by black hairs; baea^l Mo- 
ment and aecond negoieiit at base covered by yellow haira ; feel lialry: birti pice. 
ouB ; poeterlor thighe of the male much tLLckenad and with tbetrtibiD arquated. 

Length S-S of an loch. Inhab. Indiana. 

Dr. Packard, represents the fly as a common species and "frequently 
met with." I have never taken it abroad. Dr. S. W. Wtlliston, of 
New Haven, has found it rather common in Contiecticnt, in the month 
of June, about the blossoms of blackberry and dogwood, in company 
with M. clmbiciformis (^M. poalicata of Oaten Sackcn'? Catalogue), 
He had also received it from Canada and Kansas. Localities given for 
it (J/', harda) by Baron Osten Sacken,are Catskill, N. Y., Massachu- 
setts, and the White Mountains, N. H. 

My specimens were determined by Hr. E. Bargees, as M. tarda, by 
comparison with the original typps of Say, preserved in the Harris 
collection, in the Museum of the Boston Society of Natural History. 




•l>»leu Soekia'taoU!. Ho. 228, on page S4i 
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In its reference to M, posticata, I have accepted the conclusious 
reached by Dr. Williston, as a resalt of his recent studies of the Mal- 
lota species — kindly given me in advance of publication in his nearly 
completed Monograph of the Syrphidw. 



Drosophila ampelophila Loew. 
The PickM'fruit Fly. 

(Ord. DIPTERA : Fam. DROSOPHILIDJB.) 

Loew: Dipt. Amer. Sept. indig. : in Berl. Ent. Zeit., Gent. ii. 1862, no. 09, p. 101 

(original description). 
OSTBN Sacken : C>t. Dipt. N. Amer., 1878, p. 205 (cited, with localities). 
LiNTNBR : in Count. Gent., Ixv. 1880, p. 7 (general notice). 
Bowles: in Canad. Entomol., xiv, 1882, pp. 101-104, figs. 10, 11 (descriptioD, 

habit, etc.). 
WiLLiSTON : in Canad. Entomol., xiv, 1882, p. 138 (habits). 
CoMSTOCK : in Ann. Rept. Commi». Agricul. for 1881-1882, (1882), pp. 108-201, pi. 

15, figs. 1-8 (detailed account). 

Some examples of a small fly were sent to me during the month of 
December^ with the statement that " they had been taken from a pan 
of decaying peaches, and on opening some of the softest, they were 
found filled with small white maggots. What was believed to be the 
same kind of maggot had been found at different times in a jar of 
sweet jam and in one of sour pickles, while the same flies were 
abundant around them." 

The Fly Described. 

The flies were about one-eighth of an inch long, with a large 
rounded thorax, the head and legs of a yellowish color, and the broad 
wings (form and vetmtion, shown in Fig. 65) iridescent, with shades 

of green, purple, etc. They proved 
to be identical with numerous speci- 
mens of Drosophila am2)elophila in 
my collection, having the memo- 
randum of "bred from a jar of 
pickled plums, September, 1875." 
They had been determined for me 

Fio. 65.— Wing of the Picltled-fruit Fly, ,t> rktci 4. u t 

Drosophila ampSlophxla; enlarged 25 dia- by Uarou Usten ^aCKCn, tO Whom I 

™®*®"- had communicated some of the ex- 

amples, and he has also, as I learn from Dr. Hagen^ placed specimens 
of the same, labeled as above and with the above memorandum, in the 
collection of the Museum of Comparative Zoology, at Cambridge. 
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As the original desoription of this species by Dr. Loew is published 
in Latin, in a work to be foand in yery few of our libraries,* I give 
herewith its translation : — 

*'2)ro9aphilaatnpelop?ala n.gp,^ S ond $ . From pale yellato to rufucent, antenna 
pallid, abdofnen marked mth black bande, t?ie last two segments in the male, the Inst 
one in the female, jet-black, ajet-biaek apical point on the anterior metatarsus of the 
male, wings whoUy without spots. Length of body 8-4 to 5-6 line. Length of wing 
5^ to 11-12 Hne. 

** Front pale yellow, opaque. AnteonflB pallid, the third article Bometimes 
slightly fuscouB. The prominent face pale yellow, with several rather stout 
beard-bristles on each side. The back of the thorax from pale yellow to rufes- 
oent, uniform io color, moderately shining. Scutellum of the thorax the same 
color. Pleura noore pallid. Abdomen from pale yellow to rufeacent, each seg- 
ment girt with a posterior black band which is sometimes dilated on the middle 
segments; the last two segments in the male jet black, the last one in the female 
black or dark fuscous. The feet yellowish ; the anterior metatarsus of the male 
has a minute jet-black tubercle on the upper side at the apex. Wings short, rather 
broad, from cinereous to somewhat yellow, wholly unspotted, the transverse veins 
not distant from each other. (Cuba ; Poey.) 

- Note. — DrosophUa ampelophila is very frequent in the southern regions of 
Europe, nur is it entirely wanting to Middle Europe ; it also inhabits the southern 
parts of Africa." 

The species will undoubtedly be found to have quite a general dis- 
tribution over the Western, as in the Eastern Continent Mr. Bowles 
has found it in Montreal, Canada. Dr. Williston records it in the 
New England States in Massachusetts and Connecticut, in great 
abundance m August, September and October. It occurs in Pennsyl- 
vania (Bowles), and District of Columbia and Cubaf (Osten-Sacken). 
It may be expected to be found in South America. 

Attracted by FermentatioiL 

The specific name of this species signifies a lover of tlie vim. It 
may have originally been discovered on grapes,^ or a more liberal 
translation of its name might indicate a lover of substances undergoing 
a vinous fermentation. As it has already been observed within decay- 
ing peaches and pears, injured grapes, and pickled plums and rasp- 
berries, it is probable that it will hereafter be found associated with a 
large number of fruits, berries, and perhaps garden vegetables also, un- 
dergoing fermentation, either through pickling, injury or decjiy. Dr. 
Williston {he. cit.) writes of them: •' Perfectly sound fruit I have 

*1 am indebted to Profeftsor Riley for its transcription from the Tolume in the Congres- 
liontl Library at Washington. 

iUr. Lcew's types, from these two localities, are in the Museum of Comparative Zoology 
at Cambridge, Mass. 

tExamples of the fly have been sent to me from Rev. Samuel Lockwood, of Freehold, N. 
J., with the statement that the insect bad infested his ripe grapes during the autumn of 
1881. Ad account of its attack and of its life-history is promised. 

28 
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never known to be attacked by them, but the slightest indication of fer- 
mentation attracts them in great n a mbers^ and about heaps of cider 
refuse I have seen them in clouds."* 

The LarvsB. 

I have not observed the larva of this species. Mr. Bowles {loc. ciL) 
gives this account of it : " The larvae, when full grown, are nearly one- 
fourth of an inch long, somewhat tapering toward the head, which is 
small, and are sparsely covered with minute hairs, particularly on the 
divisions of the segments. They have no feet, but can travel quite 
rapidly on glass, seeming to retain their hold by a glutinous condition 
of the skin, and moving by extending and contracting their bodies. 
They seem to exist with ease either in the vinegar or the air, moving 
through the former in search of food, and sometimes coming out of it, 
and either resting or moving about on the sides of the vessel. Their 
bodies were quite transparent, and under the microscope, their internal 
organs could easily be seen. At both ends of their bodies are curions 
projections or tubercles, which are also seen in the pupa. The pu- 
parium is about three-sixteenths inch long, oval in shape, and yellow- 
ish-brown in color, with the tubercles at head and tail before referred 
to." 

A jar of pickled raspberries prepared for raspberry vinegar, opened 
about ten days after it had been put up, was found to be swarming 
with hundreds of the larvae, crawling on the sides of the jar and under- 
side of the cover, while numbers of pupae, singly and in clusters, were 
found near the cover of the jar. The pupal state lasted ten or twelve 
days. 

Other Species of Drosophila. 

Twenty-five North American species of Drosophila are catalogued, 
which have all, with the exception of three speciesf common to Europe 
and America, been described by Dr. Loew, the distinguished Prussian 
Dipterist (lately deceased), and Mr. Walker of the British Museum. 
They have not been studied by our American entomologists, and con- 
sequently nothing is known of their habits. I find no reference to a 
single determined species by any of our writers. J 

Apple-infesting Drosophilas. 
In the American Naturalist, vol. ii, p. 041, an unknown species of 

*At BenningtOD. Vt., in August of the present year (1882), I saw beneath pieces of 
boards lying upon a large patch of decomposed cider refuse of last year, numbers of what 
was thought to be this species, but the examples taken were lost before comparaoD could 
be made. 

i Drosophila /vnefyris 'MeigeHf D. ^rafn*««m Fallen, and /). transvertaFnUen. 

tSce Note upon page 221. 
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Drosophtla is noticed as infesting apples, preferring the earlier varieties. 
The larvsB enter the apple usually where it has been bored by the ap- 
ple-worm {Carpocapsa poinonella)y and sometimes through the calyx. 
They penetrate its interior in every direction, and if several are work- 
ing together, as is sometimes the case, they render it quite unfit for 
use. Apples that appeared perfectly sound when taken fi*om the tree 
were often found to bo '*all alive" with them after having been kept 
a few weeks. The writer of the communication referred to, had fre- 
quently observed the pupae in the bottom of barrels in a cellar in the 
winter, from which the flies appeared in the spring. Dr. Packard, in 
his Guide to the Study of Itisects. p. 415, figures an unknown species 
of Drosophtla as the " apple-fly," which is believed to be the above 
species. The larvse, of which a brief notice is given by Walsh, in vol. 
ii of the Practical Entomologiat, page 20, were probably those of a 
species of Drosophila. They are described as nearly one-fourth of an 
inch long, of the diameter of a common pin, without legs, the color of 
the pulp of an apple, and with a black mark on the top of the head. 
They had injured an apple crop in the State of Vermont to the extent 
of about one-half its value by boring the fruit in every direction. They 
had also proved similarly injurious to apples on Long Island. On page 
55 of the same volume, other ''apple-worms" are noticed, which had been 
received from Massachusetts, which may have been of the same species, 
although there are discrepancies between the descriptions given of the 
two. 

The above "apple-worms" should not be confounded with the^arvsB 
of the apple-midge, Molobrus inali, of Dr. Fitch {First and Second 
Reports, page 252), which also destroy the interior of the apple, while 
the exterior is without blemish with the exception, usually, of the per- 
foration of the Carpocapsa apple-worm, through which, it. has been 
thought, the midge larvse.eflect their entrance. This little species, now 
known as Sciari mali, belongs to a family quite far removed from the 
DrosophilidcBy viz., the MycetophilidcB. 

Strawberry Drosophila. 

Larvae, stated to be a species of Drosophila^ have been found within 
strawberries.* They were gathered quite late in the season, after they 
were no longer offered in market ; and as all were infested with the 
larvss, it is not improbable that the flies may have been attracted to 
them through an incipient fermentation of the juices of the later 
berries. 

The different species of Drosophila vary considerably in their habits, 
as we learn from European writers ; and indeed the same species seems 

^Fleld and Fhrett, ii, 1876, p. 102. 
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often to occur under apparently quite different conditions. The lar\'ffi 
of the European 2). cellaris occur in fermented liquids in cellars, as 
wine, cider^ vinegar and beer, and also in decayed potatoes. Drosophila 
aceli KoL, infests decayed fruits. Its larvjB occupy about eight weeks 
in attaining their growth, and their pupal state lasts for ten or twelve 
days ; the flies appear in May and June. Drosophila fnnebris has been 
reared from pupae taiken from mushrooms; it is sometimes known as 
the vinegar fly. Another European species, the D. flava^ is stated by 
Curtis, to mine the leaves of turnips, raising blister-like elevations on 
their upper surface. 

Xlonr-paste Drosophila. 

A species of Drosophila seems to occur occasionally in flour-paste. A 
gentleman wrote me as follows : " I send a package containing larvee 
of a fly very troublesome around my cellar and pantry. These I found 
in a little paste that I had set aside for a short time. I could not ob- 
tain the flies, but presume that they will be produced from the larvse. 
They are very partial to any thing in a state of fermentation, and if my 
pickled fruit or jam begins to sour, they find it before I do, and fre- 
quently the entire top of the fruit seems alive with the larvae, although 
they never go deep in the jar." 

The paste larvae formed puparia one-tenth of an inch long, which in 
a short time gave out flies having a spread of wings of one-eighth of 
an inch. The largo thorax and small abdomen are dull yellowish in 
colo^, and under a lens show a number of long, stout hairs ; the wings 
are brilliantly iridescent. These flies ai'e probably an undesoribed 
species of Drosophila^ and may be presumed to be different from those 
above mentioned as infesting the pickled fruit and jam: it is not im- 
probable that the latter were D. ampelophila. 

Mode of Attack upon Pickled Fmita 

As our pickled fruits are usually preserved in large earthen or glass 
vessels which are opened from time to time for the removal of a por- 
tion of the contents, the escaping acetic odor which they give forth, 
readily attracts the Drosophila flies which are to be found in our 
houses during the early autumn. The minute fly effects an entrance 
into the jar beneath a loosely-fitting lid, and deposits its eggs upon the 
fruit, if accessible, or upon the side of the jar, whence the young larvae 
instinctively, when hatched, make their way to the fruit, or find their 
needed sustenance in the liquid in which they ai*e sometimes seen to 
swarm. Or, with a more closely -fitting lid, the eggs may be deposited 
upon the outer edge, beneath which the newly-hatched diminutive 
larvae insinuate themselves without material difficultv. 
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In a species of fDrosophila which has recently been under my obser- 
vation, occurring in a jar of mustard pickles, the larvae, when nearly 
full grown, left the liquid and passed to the side and top of the glass 
jar in which I had placed them, where they could be obseryed in feed- 
ing upon the condensed moisture, and in comparatively rapid move- 
ment over the surface. Here they transformed to puparia, from which 
the first fly emerged in four days. 

Preventives. 

If a cloth or paper charged with some substance, the odor of which 
would overcome the acetic odor, be placed underneath the lid, if prac- 
ticable, or if not, tied over it, and the exterior of the jar kept entirely 
free from acid, the contents of the jar will not be attacked. The 
flies would not be drawn to the jar for the deposit of their eggs. For 
the above purpose, tarred paper, such as is sometimes used for pre- 
serving merchandise from wet, would probably prove effectual. Paper 
steeped in strong carbolic-acid water or in soluble phcnyle might be 
serviceable, or any strong and permanent odor might be thus used. 

Non. — SiDce the writing of the preceding notice, an advance copj of the Report of the 
Entomologist of the U. 8. Department of Agricultare, Prof. C. V. Riley, for the year end- 
ing Jane, 1882 [issued Oct. 18, 1882], has been received through the kindness of the author. 
In it is contained an account, by Professor Comstock, of the early stages of Drowphila 
amp^lcpMla — the egg, larva and pupa — with references to a plate of several (igpires, il- 
lustrating structure, etc. , not yet issued. A second species of the genus, Drotophila (uncBna 
Loew, the larve of which, like those of D. amptlophilay were reared from decaying apples, 
is also described and has been figured in its larval, pupal and perfect states. 



Meromysa Americana Fitch.* 
The Wheat-stein Maggot. 

(Ord. DIPTERA: Pam. OSCINIDA.) 

FrrcH : in Trans. N. Y. St. Agricul. Soc. for 1855, xv, 1856, p. 581 ; Piret and 
Second Kept. Ins. N. Y., 1856, p. 299. 

Rilet: in Rural New Yorker for Jan. 28, 1869, p. — ; First Rept. Ins. Mo., 
1869, pp. 159-161, fig. 90, pi. 2, f. 28 (depredations, transformations, de- 
scription, remedies); in Amer. Entomol., iii, 1880, p. 181, f. 85 (mention). 

Glovbr : MS. Notes Journ.— Dipt., 1874, p. 82, pi. 9, f. 82 (not *• 88 *'). 

Hind : Insects Inj. to Wheat Crops, 1857, p. 104 (description from Fitch). 

OsTEN Sacken : Cat. Dipt. N. Amer., 1878, p. 207 (citation). 

LiKTNER : in Count. Gent., xliv, 1879. p. 685 ; in 89tb Ann. Rept. N. Y. St. Agri- 
cul. Soc. for 1879, (1880), pp. 42-46. 

Some stalks of spring wheat, from a field in Scipioville, Cayuga 
county, N. Y., were submitted to my examination about the 1st of 

* Reprinted, with a few changes, from the 89th Report of the State Agricultural Society, 
of which but 800 copies were issued. 
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August, wliicli were seiiouslj iifFect^id by some ioBect depredator, 
thought by the sender to be tlie " Southeru joint-worm," 

An ejaminutioii of the Gpecimeus sent revealed tbe ravageBora 
quite formidHble depi-edator on tbe wbeMt, uiid one which is broadly 
distributed throughout the country, although tbus far it, has attracted 
very little attention. It does not npjieur to be known to our agrieul- 
turisls, and has only, we believe, engaged the study of two of our cn- 
lomological authors, 

Natnre of the Attack, 
The heads were entirely destitute of kernels. Within some of tbe * 
busks, the remains of the blossoms were discoverable, showing that 
their developmeu t had been arrested before the formation of the gi«iD. 
Upon removing the investing sheath, the stem was found to be dis- 
colored and shrunken, and quite dry for three or four inches above the 
joint, and near the joint it was so eaten and shriveled as to be utterly 
useless for the purpose of conveyiug the sap. 

The Larval and Fnpal Fonni. 
Immediately above the joint, iiud surrounded by the remains of the 
stem, Inrvse were discovered, a single one in each Btem 
(shown at a in Fig. 66), of a watery-green color, elon- 
gate, quite tapering toward tbe terminal end, and sub- 
cylindrical at the other, and of a length of about one- 
fourth of an inch (shown in enlargement at b). Id 
some of the stems, larvie had assumed (he pupal stage, 
t very unlike the larvce in general appearance, but 
showing the wiug-casee, a more acute form at its head, 
and more rounded at its anal extremity (represented at c). 
The pupffi were also imbedded within (he remains of 
the stem, at about the distance of half an inch from the 
joint. 

Time of Appearance of the Tly. 
Boi; a, (h« larva, While examining tiie stems the day following their re- 
Una enlarged I ception by me, on AugustSth, two of the mature flies were 
lorg^.'"''* *" discovered quietly moving over my table. Theyliod proba- 
bly emerged e»rou/e, and had escaped unnoticed by me from the box in 
which the plants had boon sent. Although Dr. Fitch mentions the 
occurrence of this fly in wheat fields during the latter part of June, 
it appears that the first week in August is within its period of appari- 
tion in the State of New York, and, as indicated by the larva; still un- 
changed at that time, the flies will continue to emerge throughout the 
month of August, and perhaps into September. 
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The PI7 SnerilMd and lUaitrated. 
The insect, in its pcrfvct stuU-, is a fly, not unlike onr comtnon 
house-fly (JfiiBca domedicn) in general eliupe, but of a more slendt^r 
form, smaller, and mure dt^ltcittoly colori-d, and more cuu8|iicuously 
marked. It belongs to the fumily of Onvinida, whicli embraces Bevenil 
genera, and quite a Jurjje number of American spt'cies, of which, by 
Cir the lurger proportion have been descritxd by I>r. I.oew. 

Thia spw;ies was first described by Dr. Fitch, in tlie year 185G, in iiia 
iiecoHil Report on the Jnserls of jVcw 3'ork, us above cited, under the 
name of ileromyza ji iiicricana. The description given is as loiiows: 
" It ii 0.17 inch in length to the tips of it« abdomen, and 0.30 inch to 
the end ot the wings. It ia yellowish- 
white, with a black spot on the top of 
) its head, which is continued backward 
to the pedicel of the neck. Thorax 
with three broad black stripes, ap- 
proaching each other anteriorly but not 
coming in contact, the middle stripe 
^ ,| prolonged anteriorly to the pedicel of 

ii diameteti. the neck and posteriorly to tho apes 
of the scutcl. Abdomen, with three broad, blackish Btripes, which arc 
confluent posteriorly, and interrupted at oacli of the sutures. Tips of 
the feet and veins of the hyaline winga blackish. Eyes bright green. 
Antennae dusky on their upper side." Tlie fly ia shown in Fig. 67. 

Literatitre of the Species. 

Xo account of the habits or transformations of the insect is given by 
Dr. Fitch, as tliey were unknown to him, tho flies having men.']y been 
taken by him in sweeping with a net over growing wheat. Its trans- 
formations were first observed by Prof, Riley, and published by him in 
the Rural Xew Vorkcr as above cited. 

In Ilia First Report on the Insects of Mi-'sourt, 18ti9, its transforma- 
tions are also described, the larval depredations narrated, and the lar- 
val, pnpal, and perfect stages figured, 

Mr. Townend Glover in his Manusc-ipl Xafen from my Journal — 
Diplera, mentions the species and suites: "The larva; live in tho stem 
of wheat, and injure it by gnawing the stalk from within, and by de- 
vouring the substance immediately above iho upper joint." 

It does not appear, from the above brief mention, that it had como 
under the personal notice of the writer. Baron Osten Sacken has re- 
corded the species in tho two editions of his Ca/alo/jnc 0/ the Diplera 
of North America, as tho only known member of tho genus, placing it 
between the well-known genera Oscinis and Chhropt. The spcciea is 
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also noticed in Hind's Itisecls and Diseases Injurious to the Wheai 
Crops [of Canada], Toronto, 1857, but the description is ovidenilj 
borrowed from Dr. Fitch, and there is no evidence of its having been 
identified among the Canadian insects. The literature of the species, 
80 far as we can discover, is limited to the above. 

Its Occnrrenoe in Miflsouri in 1867. 

Professor Riley noticed its operations about the middle of June, 1867, 
in all the wheat fields examined by him between St. Louis and seventy 
miles westward to Bluffton, on the Missouri river. From one to four 
per cent of the heads of wheat in these fields had turned yellow and 
apparently prematurely ripened, and on close inspection were found to 
bo stunted and shorter than the rest, and with their kernels withered 
and shrunken. The last or ear-bearing joint could be easily drawn out 
of its sheath in a yellow and dried condition, with its lower end ir- 
regularly gnawed. The larvae causing the injury were discovered verj 
near the joint (within one-fourth of an inch). Specimens of the in- 
fested stalks were collected, within which the pupal state was soon as- 
sumed, and perfect insects emerged during the first week in July, after 
a pupation of from twelve to fourteen days. 

Its Operations not Noticed for Several Yearib 

From the above notice to the present, we have no positive informa- 
tion of its depredations, but there is every reason to believe that they 
have been meanwhile continued, while inexcusably attributed to other 
of the well-known wheat insects, as the joint-worm, Hessian fiy and 
the wheat-midge, by those who should have made themselves ac- 
quainted with the very different modes of operation from which their 
injuries result It is somewhat singular that investigations were not 
continued upon an insect of so groat economic importance, and that 
there has not yet been given to us its complete history, commencing 
with the deposit of the egg. 

The occurrence of this insect, in Medina county, Ohio, seems to be 
indicated by an inquiry made by a correspondent of the Country Oen* 
tleman (issue of July 27, 187G), from Ilincklev, 0., for information of 
the insect which is injuring his spring wheat — a small white worm 
above the joint nearest the head, causing the head to die before it fills. 

Similar Orain-flies in Europe. 

In Europe several of the species of Oscinis and Chlorops, which are 
closely allied to the Meromyza, are known to be injurious to wheat, 
rye, and barley, and one of them, the Oscinis vastator Curtis, is re- 
ported as having the same habit with our JbT. Americana^ the larva 
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ring Dear the base of the stem and eating out the plume of wheat, 
irley, etc., " thus destroying the future ear." Oscinisfrit Linn., oc- 
ipies the husks of the barley, injuring the crop in Sweden annually, 
calculated by LinnsDus a century ago, to the amount of half a mil- 
m of dollars. Oscinis granarius Curtis, lives in the stems of wheat, 
it its excessive ravages are restrained by numerous Pteromalus 
irasites. Oscinia ptimilionis and Oscinis glabra Westw,, occur *' in 
e lower part of stems of wheat, rye and barley, causing the plants to 
come stunted in growth.^' Other allied species (0. tmniopua Meig. 
id others) are said to cause a swelling in the stems of wheat and 
xley, known in England as the *^ Gout.'' 

Lack of Knowledge of our Orain-flies. 

The great need of the study of our injurious insects is shown in our 
most entire ignorance of the habits and transformations of the de- 
ructive flies which comprise the family of Oscinidce, Mr. Glover, 

his report for the year 1872 (page 134), writes : " It is 
igular that we hear no particular or decided complaints from our 
vn farmers of any insects in the stalks of wheat, excepting the well- 
lown joint-worm, which is a hymcnopterous insect, and has four 
ngs instead of two. We have several species of Chlorops in tliis 
untry, the flies of which are extremely abundant among the plants 
grain- fields, and no doubt, do attack our grain in the same manner 

the European species, but as yet they have not done sufficient 
mage to attract the attention of the agriculturist." 
Dr. Fitch, in his notice of the wheat and barley flies of the genera 
ilorops and Oscinis and others {First and Second Report Nox. Ins. 
J"., pp. 297, 298, 300), records and comments upon their abun- 
nce : '^ I have the present season discovered these small flies in 
andance, in every wheat field in my neighborhood. On sweeping 
th a net anywhere among growing wheat, a multitude of them will 
gathered. They are of several different kinds. ♦ ♦ * ♦ 
le of these species [Sapromyza {Clilorops) vulgaris^ was so abun- 
nt the latter part of June, that at almost every step in any of our 
leat fields a dozen or more of them could be seen. ♦ ♦ ♦ ♦ 
'^ I doubt not it is from the number of these and other insect depre- 
tors which abound upon our wheat, that we are no longer able to pro- 
ce such crops of this grain as were uniformly harvested formerly, 
len our lands were newly cleared. How is it possible for wheat to 
ow with any thriftiness when it is incessantly assailed by such hosts 
these enemies, bleeding it at every pore ?'* 

Of the above flies, Dr. Fitch names and describes tSiphonella obesa^ 
Morops vulgaris^ C. antennalis, Oscinis tibialis, 0. coxendix, 0. craS" 
29 
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sifemoris, Hylemyia deeeptiva, HyUmyia simflis and Agromyza iritid 
{loc. cit,, pp. 299-303), — all found upon wheat in wheat-fields, except 
the latter, which was reared from larvae crawling in immense numbers 
from unthrashed wheat in a bam. Of the other eight species, nothing 
has been published of their depredations, habits or transformations, but 
we shall probably not err in accepting them as serious pests which are 
annually levying no inconsiderable tax upon our wheat crops. 

One of the undetermined Chlorops observed by Dr. Pitch" may be 
presumed to be the Chlorops praxima, of Say, the larvae of which 
were recently discovered infesting wheat in the month of April, in 
Fairview, Kentucky, where they were found ** working between the 
blades, and seemingly trying to reach the first joint.*' The identifica- 
tion was made, and the larva and pupa described, by Professor Corn- 
stock (in RepL Oommis. DepL Agricul. for tJte Year 1879, p. 257), who 
also gives, in connection therewith (p. 258), the habits of the Euro* 
pean species Chlorops lineaia (so closely related to C praxima as to 
suggest the specific name of the latter) as given by the Commission of 
French entomologists which was appointed by the Society of Agricul- 
ture to investigate its history and habits, in consideration of the rav- 
ages committed by it in the wheat districts. 

The Conunon Name of thig and Other Insects. 

Now that the Meromyza Americana has been discovered in a for- 
midable attack upon the wheat crop in our State, and the method of 
the injury disclosed, we shall doubtless soon have occasion to make 
frequent reference to it For the convenience of ready reference a com- 
mon name is desirable, which may easily be recalled by those not 
versed in entomological science; and as the larva is among the largest 
of the wheat-infesting Oscititdw, it may with propriety be called the 
wheat stem maggoL* The distinctive name may not be agreeable to 
ears polite, yet it will have the merit of defining the order of insects to 
which it pertains, and names in popular use should at least convey no 
erroneous teaching.f 

The " army- worm,** the "cotton- worm/* the '* canker-worm," the 
"joint-worm," the ** currant- worm," and the "meal-worm," all 
belong to a different animal kingdom from the worms; the "grain- 
weevil " is not a weevil, the latter being a beetle and the former a fly ; 

♦An allied European species, Chlorops pumtlionu, is known as the wheat-stem fly. 

fWhen these names hare been long applied and have come into general use, it might net 
be advisable, even if practicable, to correct them, but we may be able (and the eifortshooM 
certainly be made) to prevent a further extension of so objectionable a nomeDclAlurf 
Some of our entomologists hold to a law of priority in common names as in scientiflo ones, 
by authority of which, when once bestowed in a proper publication, they baye a ralid 
claim for subsequent use against any others that may be proposed thereafter. 
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and the "carpet-bug" is a beetle, and not a member of the order of 
bugs (Hemipttra). The name of '' maggot " indicates the larval state 
of a fly, and should be allowed no farther latitude ; a grub is under- 
stood to be the larva of a beetle, and a caterpillar the larva of a but- 
terfly or moth. 

Preventivea 

In the event of an increase of the wheat-stem maggot to a serious 
extent, we regret to have to state, that in all probability, very little 
can be done to control its ravages, and our main dependence will have 
to be on parasitic aid. Measures which can advantageously be em- 
ployed in controlling other of our wheat pests, as turning over the 
8oil or burning the stubble, would be of no avail with this insect Its 
pupation and transformation to the perfect stage take place, as pre- 
viously related, within the plant, and it emerges before the grain is 
harvested. In some of the countries of Europe, where the ravages of 
the Oscinidof are excessive, whenever they become extremely abundant, 
relief is found in a resort to the culture of other crops for a few years. 



XETJUEIOXTS COLEOPTEEOXTS nrSECT& 
Maerodactylas snbspinosns (Fabr.) 
77ie Rose-Beetle. 

Ord. COLBOPTERA ; Pam. SCARABJBIDJU.) 

Fabb: •* Syst Ent., 1775, p. 89 ** (MeMontha subepinosus). 

Lowell : in Massachusetts Agrical. Repos.-Joarn., ix, 1826, pp. 148-147. 

Harris : in Repts. Commis. ZoOlog. Surv. [Mass.], 1838, p. 71 ; in Mass. AgricuL 

Repo6.-Journ., x, 1827, pp. 1>12; Treat Ins, N. £ng., 1852, p. 80 ; in 

Bost. Cult., xvii, 1855, p. 283; Ins. Inj. Veg., 1862, p. 85, f. 16; Entomo- 

\og. Corr., 186», p. 71, 
Emmons : Nat, Hist, N. Y.— Agricul.. v, 1854, p. 78, pi. 5. f. 13, 
FrrcH ; in Count. Gent,, 1856. p. 75; same, in The Cultivator, 8d ser., iv, pp. 270, 

271 (general notice); First - Second Rept. Ins. N. Y., 1856, pp. 245-252, 

pi. 2,f. 8; In Trans. N. Y. St. Agricnl. Soc, for 1856, p. 682 (comparison 

with M, barbattu). 
Rathvon : in Rept. Commis. Patents for 1861, (1862), p. 602. 
Gloteb: in Rept. Commis. Agricul. for 1868, pp. 567-8 (habits, food-plants, 

remedies); Id. for 1867. p. 71 (figure and mention); Id. for 1868, p. 87, f. 

65 (brief history), pp. 104, 107-115 (food-plants); Id. for 1872, p. 122 

(remedy); Id. for 1874, p. 125 (on grapes). 
Walsh: First Ann. Rept. Ins. 111., 1868, p. 24 (preference for Clinton grape-vine), 
Hkktz : in Harr. Entomolog. Corr., 1860, p. 69 (rose-bug) 
Packard : Guide Study Ins., 1869, p. 454 (transformations). 
VVlsh.'Ril. : in Amer. Entomol., i, 1860, p. 251 (on apples). 
Bbthunr; in First Ann. Rept. Ins. Ontario, 1871, p. 78 (history). 
Saunders : in Rept. Entomolog. Soc. OnUrio, for 1872, (1878), pp. 10, 11, f. 1 (in- 

jury to grapes) ; in Canad. Entomol., xli, 1880, p. 196 (on cherries). 
Rilet : in Trans. Kane. St. Bd. Agricul. for 1872, (1878). p. 818, f. 18 : Fifth 

Ann. Rept. Ins. Mo., 1873, pp. 108-110, f. 89 (natural history, etc.). 
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Cook -. in Second Ann. Rept. Micb. St. Pomolog. Soc. for 1872, (1873), p. 667 (In- 
jury to grapes and history); in Thirteenth Ann. Rept. St. Bd. Agr.Mich. 
for 1874, (1875), p. 145. f. 41 (remedies). 

Crotch : Check List Coleop. Amer., 1878. p. 59, no. 8445. 

LbBaron : Fourth Ann. Rept. Ins. 111., 1874, p. 87 (mention). 

Horn : in Trans. Amer. Entomolog. Soc., v, 1870, p. 184 (sexual diflbrencae). 

Thomas : Sixth Rept. Ins. III. [1877], p. 103 (habits, remedies, descriptioD) ; 
Seventh Rept Ins. 111., 1878, p. 34 (description). 

LiNTNER: in Count. Qent., Ixv, 1880, p. 407 (description, Labits, traosformi- 
tlons, etc.). 

The appearance of this beetle, in any considerable namber, is a sof- 
ficient cause of serious alarm to the gardener and fruit-grower. It 
often makes its advent suddenly, in immense numbers: it is exceed- 
ingly voracious, has an extensive range of food-plants, is very difficult 
to destroy, and is distributed over a large portion of the United States, 
occurring, according to Dr. Horn, especially in the Northern States, 
northward of a line from Virginia to Colorado. It has been known 
for more than a hundred years, during which time it has often forc«l 
itself upoR public attention by its depredations upon fruits, field-crops, 

flowers, etc. 

Classifloatory and Descriptive. 

The species, according to our present classification, belongs to the 
extensive group of Lamellicornes, or lamellicorn beetles, as they are 
commonly called, from their antennae terminating in a club consisting 
of from three to seven thin, flat, movable plates or leaves, as shown 
in Fig. G8, which can be unfolded and closed like a fan, at the 
pleasure of the insect. It is a member of the family of ScarabaidcBf 
and of the sub-family of Melolonthidm, The genus Macrodactyhxs sig- 
nifies long-footed, referring to the long joints of the tarsus as shown be- 
low. It comprises only American species, of which but three are known. 
The common May-beetle, Lachnosterna fusca^ is an allied species, be- 
longing to the same family. Unlike that beetle, however, the rose- 
beetle, represented in Figure 68, is compara- 
tively slender and small. Its body is about 
one-third of an inch long. ^^ It tapers be- 
fore and behind, and is entirely covered with 
very short and close ashen-yellow down; 
the thorax is long and narrow, angularly 
widened in the middle of each side, which 
suggested the name subspinosfis, or some- 
Fio. 68.— The Rose-bug, Macro- what spincd ; the legs aro slender and of a 

DACTTLCS 8UB8PIN08C8, Slightly Jlx^-'i^ i»i.1.^j._ 

enlarged; enlarged attenna on the pale rOQ COlor, and the ]OintS Of the feet are 

ri^ht; enlarged front leg <> " '^^ tipped with black and are Very long.^** Dr. 

*F()r several interesting features in which the sexes differ, see Dr. Horn's Not» in 
Trans. Amer. Ent. Sac., 7, 1876, pp. 18^186. 
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Harris also describes the larva, as follows : '' They attain their fall 
sixe in the autumn, being then nearly three-quarters of an inch long, 
and about an eighth of an inch in diameter. They are of a yellowish - 
white color, with a tinge of blue toward their hind extremity, which 
is thick, and obtuse or rounded ; a few short hairs are scattered on the 
surface of the body ; there are six short legs, namely, a pair to each 
of the first three rings behind the head, and the latter is covered with 
a horny shell of a pale rust color/' In general appearance this larva 
closely resembles the " white-grub " of the May-beetle, which is a 
much larger form^ being almost as thick at maturity as the little finger. 

Its Food-plants. 

The name of ''rose-beetle " (perhaps quite as commonly known as 
the ** rose-bug") has been given it, from its appearing at about the 
time of the flowering of roses, in June, and from the fondness which 
it displays for roses of all varieties,* with one exception, it is said, — 
the cinnamon-rose {Rosa cinnamomea). When Professor Hentz wrote 
to Dr. Harris (Zoc cU,), ** our * rose-bug' is not a rose-bug, for it is 
never found on that flower as far as I know, which is common here [in 
Alabama], both in a wild and cultivated state,'' it would seem that his 
was a distinct species, or that it had developed different tastes in the 
Southern States. The rose- beetle is also very fond of other members 
of the family of RosacecB, as the apple, plum, and cherry. When 
abundant, however, it becomes almost omniverous, feeding upon oak 
and elm and other forest trees ; upon wheat and^ grasses, and on vari- 
oas garden vegetables, as pease, beans, potato, squash, etc. On a single 
leaf of young corn, only six inches high, twenty -five of the beetles 
have been counted, and one hundred and five on one hill. Orape- vines 
suffer severely from their ravages, as they attack at first the blossoms 
and later the leaves, which they completely destroy, leaving only the 
net-work ; they eat also the young grapes. I'he Concord vine has 
been said to be preferred by them to the other varieties, and the sug- 
gestion has been made that it might be advantageously cultivated as a 
lure for them and their more ready destruction.! Entire peach crops 
have been cut off by them. Young apples, however, seem to attract 
them in preference to other fruits. They have been observed in ap- 
ple orchards displaying so great eagerness to eat the fruit, that at 

*As showing its fondness for roses, the statement made by Mr. Lowell {loc. cU., p. 145) 
may be quoted: " Eighty-six of these spoilers were known to infest a single rose-bud, 
and were eruabed with one grasp of the hand.*' 

tTheir preference for the Concord Tine is not sustuined by other obserrations. Professor 
Cook, in noticing some deplorable ravages by the insect in some vineyards in Michigan, in 
the yean 1871 and 1672 {2d Ann, Bept. Mich, St. P^molog, Soc. for 1872), states that the 
Clinton and the Delaware vines were entirely despoiled of their foliage and the crop rumed, 
while the Concord and the Catawba escaped. 
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times, where two or three young apples were growing from a single bad; 
they have mounted npon the back of one another, until a cluster of 
excited^ struggling beetles had accumulated to the size of a man's flit 
When they occur in such force, not a single apple escapes, and even 
the clothing of a person entering the orchard is nearly covered by them. 
In fields being cut for grass, it is stated that they have arisen in such 
numbers as to get in the faces and cover the clothing of the mowers. 
They eat the ox-eye daisy {Leucanthemum mdyare) with such a relish 
that it would be most fortunate if their forces could be concentrated 
on this noxious weed. They also often occur on the blossoms of the 
common elder {Sambucus Canadensis), and on the sumach {Rhmiy- 
pinna and R, glabra). 

Its Eavages. 

The earliest notice of its ravages in this country appears to hare 
been in Massachusetts, in^ 1810, where it was reported as entirely de« 
stroying a crop of grapes. In 1825, it was so abundant in the same 
State, that the State Board of Agriculture offered a premium for the 
best essay on the insect, which should give its natural history and 
point out efTicient means for its destruction. The award was made to 
Dr. Harris, for his essay, published in the Massachusetts Agricultaral 
Bepository, as above cited. So numerous were the beetles at this time, 
that a large white ox-heart cherry-tree, fifty feet in height, and usually 
bearing from four to five bushels of cherries, was stripped of every leaf 
within five days after its first attack, and upon the second day not ^ 
cherry could bo found on the tree which did not have upon it from twcr 
to ten of the beetles. 

Mr. Bethune {loc. ciL) records an attack made by the beetles upon 
his garden, at Oakville, Ont: **They came in vast numbers and de- 
voured every thing — nothing appeared to come amiss to them ; they 
were especially destructive to the grape-vines." In Kansas, in certain 
years, they are stated to have eaten up the fruit of whole orchards of 
peaches. 

In 1880 the beetle was unusually prevalent in various parts of the 
State of New York, and particularly in the vicinity of Albany. In 
Schodack, it attacked the leaves of the fruit trees first, changing to 
the young fruit as soon as it appeared. Cherries, apples, and pears, 
were speedily devoured by it. At Loudon ville, it was very destructive 
to the leaves and blossoms of grape-vines, cherry leaves, young apples, 
rose bushes, various garden vegetables, and the white daisy. ''Millions 
of the beetles hung in clusters from the apple-trees." A correspondent, 
writing from this place, represents the demonstration as a singularly 
local one, being almost confined to his own farm, while his neighbor's 
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grounds on either side were nearly exempt from it. At Adamsville, 
wherever the attack was concentrated, all the young apples were eaten 
up, and by beating down the clusters of ravenous beetles surrounding 
the fruit, into sheets, ''bushels were collected and destroyed,'* 

Characteristics of its Appearance. 

Many of the invasions of this insect, throughout the United States, 
have been quite local, and limited to two or three counties of a State. 
In these instances, the distribution has not been general, but certain 
towns have alone suffered severely, and in some cases, a single farm, 
as above stated, has served as a nucleus for the attack. 

The sudden appearance of the beetle is an interesting fact in its 
history. In this latitude it usually appears about the second week in 
June. Mr. Lowell, in his account above cited, states that on the Ist 
of June, at eight o'clock in the morning, he gathered a mess of pease, 
and not a beetle was seen on the vines. Two hours later the vines were 
literally overrun with beetles of both sexes, most of which were paired. 
Three hours thereafter, thousands were observed on some rows of beans. 
These were all killed, and returning to the pease, they were as full as 
before. Young cherry-trees were attacked and stripped of their leaves 
in twelve hours. After feeding for about a month, the beetles disap- 
peared almost as suddenly as they came. 

Its Natural History. 
The sexual instinct is very strongly developed in this species, for 
whenever several of the beetles arc found in company, they occur 
paired. They mate almost as soon as they emerge from the ground, and 
the males die a few days thereafter. The female, according to Fitch, 
when ready to deposit her eggs, enters the ground for the purpose, to 
a depth of from one to four inches, where she places about thirty eggs. 
The eggs hatch in about twenty days, and tlie young larvae produced 
from them feed on such tender roots as are accessible to them. They 
attain maturity in the autumn. Late in autumn, they descend beyond 
the reach of frosts, where they remain through the winter in a torpid 
state, and in the spring burrow upward to near the surface, and mould 
an oval cell by the pressure of their body, within which, in the month 
of May, they transform to the pupal state. During the early part of 
June, the thin pupa skin is rent, and the perfect insect digs its way out 
of the ground. 

Eemediei and Preventives. 

Hand-picking and jarring. — As with most of the beetles whose 
egg and larva and pupa are concealed beneath the ground, very little, 
if any thing, can be done to destroy this species in these stages, and it 
is scarcely vulnerable except in its last and perfect stage. So far as we 
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know, the insect enjoys an immanity f rom parasitic attack^ and its de- 
struction, therefore, when in excessive numbers, is left to human 
agency. The most efficient means to control its depredations thus far 
found, is collecting by hand and killing. When they infest rose- 
bushes, or other low-growing plants and grape-vines, they can easilj 
he collected in a large tin pan containing some kerosene oil. From 
fruit-trees, they may be brought down by sudden jars of the trunk or 
separate branches, upon sheets spread underneath. This may best be 
done in the cooler parts of the day — in the morning and evening — 
when they are less active. They can be killed by crushing, burning or 
scalding with hot water. Under this latter method, they may be util- 
ized to a certain extent by feeding to poultry. The injuries which 
have been reported to poultry fed upon them is doubtless owing to their 
having been eaten in their living state, and the irritation consequent 
on the active movements of their strongly spined legs. 

The beetles should be gathered daily during the continuance of their 
abundance. Dr. Lowell, previously cited, collected them every morn- 
ing for about a week, and from a quarter of an acre destroyed, on a 
moderate estimate^ a hundred thousand. 

Plaster and Tansy applications, — Plaster thrown upon grape-vines 
when wet with dew is said to make the leaves unpalatable to them 
and drive them away. A correspondent of the Country Oentleman 
states that he has had good results from syringing his vines with water 
in which tansy has been boiled. The application of soap-suds and 
tobacco-water has not proved of service. 

Protection hy netting. — Where it is desirable to preserve a few vines 
or plants from attack, it has been accomplished, in some instances, by 
inclosing them in millinet or some close netting. The above, however, 
are simply palliatives, and there is scarcely a doubt but that the proper 
method to combat this, at times one of the greatest scourges of our 
gardens and nurseries, is to collect and destroy them. 



Euphoria Inda (Linn.). 
Tlie Indian Cetonia. 

(Ord. COLEOPTERA : Pam. SCARABAIDA.) 

Searabasus Indus Linn : Syet. Nat., Ed. x, i, 1758, p. 352 ; Mas. Ulric», 1764, p. 

27; Syat. Nat.. Ed. xil, li, 1767, p. 556, no. 71. 
Trichius Inda Fabr : Syst. Ent., 1775, p. 40. no. 2 ; Sp. Ins., 1781, i, p. 48, no. 2; 

Mant. Ins.. 1787, i, p. 25, no. 3 ; Syst. Eleutb., 1801, ii, p. 132, no. 6. 
Cetonia Inda Olivier: in Encyc. Method. — Hist. Nat. — Ins., v, 1789. p. 421, 

pi. 160. f. 13. 
Cetonia bai*bata Say : in Joarn. Acad. Nat. Sci. Pliila., iii, 1824, p. 289. 
Cetonia Marylandica FR^HLicn. Cetonia brunnea Dejean. 
Cetonia Inda Harris :, Rept. Ins. Mass., 1841, p. 36 ; Treat. Ins. N. Eng., 1852, p. 

35 ; Ins. Inj. Veg. , 1862, p. 40, f. 17 (description and habits). 
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HrMpU Inda BaRHBiSTBR : Handb. Entomol., iii, 1842, p. 889. 

Honia Inda, Emmons : Nat. Hist. N. Y. — Agricul., v, 1854. p. 79, pi. 12, f. 6. 

'uryomia (ErirhipU) Inda, Glover : in Rept. Commis. Agricul. for 18G8, p. 90, 

f. 84 (habits, etc.). 
uryomia Inda, Packard : Guide Studj Ins., 1869, p. 457 (mention). 
'uphoria Inda Gemminoer et Harold : Catalog. Coleop., 18G9. 
Siryomia Inda. Crotch : Cb. List Coleop. Amer., 1873. p. 62, no. 3646. 
^uryomia Inda, LeBaron : Fourtb Ann. Rept. Ins. 111., 1874, p. 91 (mention). 
kiryamia Inda, Thomas : Sixth Ann. Rept. Ins. 111. [1877], p. 108 (description, 

habits, etc.). 
Hiryomia Inda. Lintner : in Connt. Gent., xlii, 1877, p. 5Q5{Cetonia) ; in 38tli 

Ann Rept. N. Y. St.. Agricul. Soc. for 1878, pp. 67-69; Separate, as Rept. 

Inj. Ins. for 1878. (1880), pp. 10-12 (habits, description, etc.). 
hiryamia Inda. Riley : in Ann. Rept. Commis. Agricul. for 1878, (1879), p. 208, 

(attacking com); Separate, as Rept. of Entomologist for 1878, p. 4. 
'Upharia Inda. Austin: Supp. Ch. List Coleop. Amer., 1880, p. 26 (generic 

change). 
luryamia Inda, Saunders : in Canad. Entomol., xiii, 1881. p. 1, f. 1 ; in Ann. 

Rept. Ent. Soc. Ontario for 1881 , p. 19, f. 3 (brief notice). 

For many of the years of the early growth of entomological science 
I our country, this species was known under the name by which it was 
rst brought to popular notice in the successive editions of Dr. Harris' 
tiluable Report on the Insects of Massachusetts, viz., Cetonia Inda, 
id the commou name applied to it at the time — the "Indian 
ctonia.*' Although no longer retained in the genus Celonia^ — having 
nee held place in several genera, — and as it may still be subjected to 
rther change — there seems to be no good reason why the first 
>pular name applied to it should not be continued. 

Alarm Excited by "a Hew Corn-bug." 
From various sections of the State of New York and from New Eng* 
nd.. complaints were made, during the autumn of 1878, of an insect 
hich was proving very injurious to standing corn, by burrowing be- 
eath the husks and feeding upon the kernels. All the accounts con- 
irred in the statement that it had never before been known to prey 
pen corn. The following notice of it is extracted from a New Haven, 
onn., paper of September 7th, 1878 : — 

•* The Corn-bug. — The corn-fields of the interior of the State are suf- 
jring from a brown-colored, six-legged bug, having a broad body and 

small head, which starts at the tips of the ears and works through to 

le butt, devouring the kernels. Meriden and Burlington report the 

ivages of the pest. A correspondent from the latter place says: 

Fields of corn are ruined almost in a single day.' A gentleman, of 

(Toodbridge, picked twenty of the bugs off two ears of corn, August 

0th. The general impression among farmers is, that this pest will 

•rove more disastrous than the potato-bug.'* 

From examples received by me, it proved to be no new insect, but 
oO 
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one tliat had long been known to science, and familiar to all entotnol- 
ogists under the old name of Cetonia Inda, 

Habits of Associated Species 

The Getonians, as the associated species have been called, belong to 
the LamellicorneSy in company with the Bose-bag and May -beetle. 
They are pre-eminently flower-beetles, their mouth-organs being pro- 
vided with a brush of hairs with which to collect the pollen of the 
flowers that they frequent, as those of the golden-rod {Solidago\et cet. 
They are diurnal in their habits, flying actively about, with a loud 
humming noise like that of bees, in the warm and bright sunshine. 

They appear abroad very early in the year, and I have captured ex- 
amples sporting in sunny places in the woods while large bodies of 
snow were to be found elsewhere. Professor Forbes, of Normal, 111., 
has found the species in the stomach of blue-birds {Sialia sialis L.), 
shot at Normal, in the month of March. 

The Cctonians were formerly arranged in the family of CetontadcB, 
bnt later they have been placed by Dr. LeGonte in the family of 
ScarabcBidcBy and in the subfamily PleurosHcH (fi*om the position of 
the abdominal spiracles), in which they constitute the tribe Vetoniini. 

Description of the Indian Cetonia. 

Thirty-one species of this tribe are known to North America, of which 
the C, Inda^ or as it has been designated since the latest authoritative 
subdivision of the old genus of Cetonia — Euphoria Inda^ is our most 
common species. It is a thick-bodied insect, measuring about six- 
tenths of an inch in length, by nearly four-tenths broad. Its appear- 
ance is shown in Fig. 69. Harris describes it 
as having **a broad body, very obtuse behind, 
with a triangular thorax, and a little wedge- 
shaped piece on each side between the hinder 
angles of the thorax and shoulders of the 
wing-covers ; the latter, taken together, form 
an oblong square, but are somewhat notched 
or widely scalloped on the middle of the outer 
edges. The head and thorax are dark cop- 
per-brown or almost black, and thickly covered 
with short, greenish-yellow hairs ; the wing- 
cases are light yellowish -brown, but change- 
Fio. 60. -The Indian Ceton- ^ye with pearly and metallic tints, and spat- 

la, LcpHORiA Inda, natural r j j r 

size; a, h, c, enlargements of tered with numerous, irregular, black spots; 
terioHeg*"^'^""'^ ^^**° ^^^' the underside of the body, which is Very hairy, 
is uf a bhick color, with the edges of the wings and the legs dull red.** 

_ ^ ^ - - - p-,_ ^ ^ M— M I— ^ 

* American Entomologist^ iii, 1880, p. 216, 
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Surprise at its Appearance as a Com Depredator. 

That one of our flower-beetles should present itself to our notice as 
a corn-pest has excited no little surprise among entomologists. Its 
habit of frequenting sap-trees in the spring to partake of the sap has 
long been known^ aud it is charged with the crime of occasionally 
burrowing into ripe peaches to feed upon the sweet and luscious pulp.*** 
An entomological correspondent of the New Haven paper from which we 
have quoted above, Mr. II. F. Biissett, questions the statements made that 
this insect is the author of the injuries credited to it, and says : '^ It 
would be just like it to prowl around and in ears of corn that somo 
bird or beast had meddled with, but to strip the husks off and gnaw 
the cobs would be quite beyond the power of any flower-eating beetle 
known to me, their mouth not being fitted for hard or difficult work.** 

Earlier Notices of its Injuries to Com. 

The above-mentioned writer also states that ho had looked over a 
large portion of our economic entomological literature, consisting of 
the New York reports of Dr. Fitch and the Missouri reports of Riley, 
the reports of the Canadian Entomological Society, and the volumes 
of the American Entomologist, without finding any reference to this 
species as particularly destructive to any thing but sweet, juicy fruits. 
Upon further search of our writers, I find that he had overlooked a 
statement made by Dr. Le&aron, formerly State Entomologist of Illi- 
nois, in his Fourth Annual Report (1874), where in a brief reference 
to E. Inda. he has written of it : ^' It is sometimes troublesome bv 
burrowing into ripe fruit, and also by feeding upon sweet corn in tho 
milk.'' Dr. Harris states that about the middle of September, it niay 
be found in great numbers on corn-stalks, feeding upon the sweet sap; 
and Mr. Glover has seen it in the South, feeding on the exuding sap 
of cotton-bolls. 

Its Attack Probably Follows Preyions Injury. 

The idea advanced by Mr. Bassett, above quoted, that this insect is 
not alone answerable for the injury to the corn, finds support in a com- 
munication to the Country Gentleman of January 16, 1879, from a 
correspondent at Flushing, New York, which at the same time adds 
another count to the formidable bill of indictment against that notori- 
ous avian pest — the English sparrow! The correspondent writes: 
" I had fifty or sixty hills of com planted in my garden, which camo 
up and thrived wonderfully, and we found it deliciously sweet; so did 
the English sparrows. For a considerable time we found, after it was 

'Dr. Harris states that he has taken adozeD of them from a single peach» into which they 
had borrowed so that oothing but the caked tip of their hind-body could be seen ; and not 
a ripe peach remained anbitten by them od the tree. 
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fully ripe, many ears were eaten for five or six inches from the top, 
and upon examining the places closely, I found one or two bugs in 
each one about the size of the Colorado-bug, with a mottled back 
something like in color to a tortoise shell, with considerable hair on 
the underside and legs, which I picked oft and destroyed. This I fol- 
lowed up for three or four days, but one morning, going to the com 
earlier than usual, I saw on one ear seven of the sparrows making a 
now opening where there was none before. Of course, here was the 
solution. After I had put a coat, pantaloons and hat on some sticks 
nailed together and stood it up in the middle of the com, I had no 
more trouble with them. I supposed that the bugs did the mischief, 
but they had only entered where the birds had made an opening." 

It is quite probable that the season (summer of 1878) was one in 
which the species occurred in unusual abundance, and its ordinary 
food not being met with in sufficient quantity to supply the wants of 
such a host, it was led to resort to the juices of the tender corn, as an 
exceptional article of food.* The excitement created by the advent 
of the new com insect in several localities from which examples were 
received, was allayed by the assurance which we were able to give, that 
its largo numbers at this time would not probably be followed by an 
increased or even an equal number the next year, it being well known 
to entomologists, that a year noted for the abundance of some particu- 
lar species of insect may be followed by many when the same insect 
will be rarely met with. 

Time of its Appearance. 

Dr. Harris' statement that this insect has its second brood about the 
middle of September, in Massachusetts, may need some modification. 
Examples of this brood were found as early as the middle of August, 
near Bridgeport, Conn. Mr. Bassett records its having been seen by 
him feeding on the sap which flows from certain woody galls on oak 
trees. The intense bitterness or acidity of most galls would seem to 
be very unlike the sweets for which it manifests so great partiality. 

Mr. Bland, in a communication to the Entomological Society of 
Philadelphia {Proc. E. S. Ph., i, 1864, p. 42), reports finding the 
species on the 25th of August, in Camden county, N. J., abundant on 
Vernoiiia Noveboracensis, 

Another species of this genus, the Euphoria melancholica Gory, of 
which a figure is given in the American Entomologist, vol. ii, p. 61, 

*Its abundaDce at this time is recorded bj the Entomologist of the Department of Agri- 
culture, in his r^sumd of the correspondence of the Department for the year 1878, as fol- 
lows: "One of the commonest flower-beetles (J^ttryomta tiK^) has been received from 
several correspondents as attacking green com — a habit which the species was not before 
known to possess, and which has, beyond much doubt, been recently acquired." 
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fif^. 30, is frequently found in Illinois, boring into apples, and is repre- 
sented as fond of eating into the flofverg and fruits of a variety of 

plants. 

Other Injuries by the Insect, 

Professor H. Osborn, of the State Agricultural College of Iowa, in 
his Entomological Report for 1879, made to the State Horticultural 
Society (pp. 85-107), records a habit reported to him as recently ob- 
served in this beetle, which has not been previously recorded, and 
which will require verification before it can be accepted. The beetle 
had been sent to him, with the statement that it had done much 
damage to apple-trees by gnawing off the bark, and that one tree had 
been entirely ruined. The portion of the branch which accompanied 
the beetle was so badly damaged as to resemble the girdling done by 
rabbits and mice. 

As we cannot accept the tearing open of the husks of the corn to 
reach the tender kernels, by this flower-beetle, for like reasons it seems 
far more probable, that the above injuries to the apple-trees had been 
committed by some other depredator, and that the beetle found upon 
the wounds had merely been drawn thither to feed upon the oozing 
sap. 

From the known habits of allied Cetonians, this species is, in all 
probability, injurious in its grub or larval state to the roots of many 
of our cultivated plants, .but as its history has not as yet been worked 
out, we remain ignorant of the nature and extent of its injuries. A 
species nearly related to it, Allorhhia nitida Linn., has been noticed at 
times as quite injurious to strawberries,* after the habit of the green 
rose-chafer, Cetonia aurata, of Europe,! ^^^ there is little doubt but 
that B. Inda will be hereafter found attacking the same plant. Al- 
though Curtis distinctly states that C. aurata, in its grub state, lives 
two or three years under ground, feeding on the roots of grass and 
various plants and breeding amongst strawberry beds, yet it is questioned 
by some of our writers whether injuries of serious amount are commit- 
ted by these insects in their larval stage. The belief seems to be gaining 
ground that their food consists mainly of decaying vegetable matter. 
Dr. Thomas is of the opinion that B. hula breeds in decayed wood, as 
the beetles may often be seen flying over chip-yards as if in search of 
a place to deposit their egg^'X 

A Orass-feeding Larva of an Allied Species. 
In corroboration of their grass-feeding habits, we have the interest- 
ing account given us by Mr. L. 0. Howard, g of the remarkable occur- 

* American Entomologist^ i, 1869, p. 246. 
tCurtis* Fann Insects, 1S61, p. 107. 
XFourth Ann. Hspt. Ins. III., 1874, p. 91. 
f Canadian Entomologist, x\, 1879, p. 200. 
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rence of thousands of the larvas of the May-beetle, Lachnosterna fusca 
Frohl., observed by him, on oue occasion, on the'stone pavements ad- 
jacent to the Capitol Building at Washington; and of the statement made 
to him by the Superintendent of the grounds, that the sweepers of the 
walks would frequently collect as many as a bushel basket full of the 
larYce. Professor Riley has informed me that it has been subsequently 
ascertained that the above species was not the May-bug, but the 
Allorhina niiida* ; and, he suggests, that while their larvsa must have 
been feeding upon the roots of the grass within the grounds where 
they were found in such excessive numbers, still, as there are always 
many decaying rootlets among all grasses, it is possible that their food 
may, in part, have consisted of these. 

The E. Inda is of serious harm at times in its resort to flowers to 
feed upon the pollen, by its destroying the anthers and thus rendering 
the blossom abortive. 

Preventives and Remedies 

Ouarding corn from attack by birds, — It is but seldom that this 
species occurs so abundantly as to become a serious corn-pesL In 
seasons of unusual abundance, its depredations upon corn could un- 
doubtedly be prevented by guarding against the opening of the corn- 
husks to admit of their entrance. As the first attack upon the corn 
appears, in most cases, to be made by small bi-rds, if these can be kept 
away, the resultant attack of the beetles will be prevented. When they 
have discovered the exposed kernels of corn, and commenced to feed 
upon them, it will then be necessary to collect the beetles by hand and 
destroy them. 

Catching the beetles in nets, — When they are attracted to ripe fruits, 
they may easily be discovered in their circling flight around the trees, 
by the loud humming which they produce, when they may be captured 
in nets attached to long handles. 

Hand-picking from jlotoers. — When they frequent flowers and blos- 
soms to feed upon the pollen, they should always bo picked ofE and 
killed. 

Collecting the larvce after heavy rains. — If there is reason to believe 
that the larvae are depredating upon the roots of grasses, search should 
be made for them on the surface of the ground after heavy rains, whehi 
in the proper season, large numbers may perhaps be collected. This 
method of prevention is educed from Mr. Howard's observations {he. 
cit.)y from which it appears to be the habit of A. niiida (and by infer- 
ence, of B, Inda, also) to appear above ground at such times, when 

*Mr. Howard also makes the correction in the Canadian Entomologist^ xiv, 1882, p. 240, 
and states that the error was shown by rearing the larrsB to the perfect state. 
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near maturity. The date of the remarkable appearance of A. nitida 
ut Washington, was (September 14th. About the middle of September, 
or somewhat later for more northerly latitudes, would therefore be a 
proper time for searching for these larvae. The experiment might also 
be made, when their presence is suspected in grass-plots, of sprinkling 
the ground copiously with water, in the hope that they will pre- 
sent Miemselves above ground in response to the invitation. 



Crioeeris aspamgi (Linn. 
Tlie Asparagus Beetle. 

(Ord. COLEOPTERA : Fam. CHRYSOMELID^.) 

LiKNiBUS: Faan. Suec.,1796, Ed. i, p. 151; Ed. ii, p. 172; SjatEnt., p. 601, no. 113 
Westwood : Introdac. Mod. Claoa. Ins., i. 1830, p. 874, f. 45, nos. 15-18 (figs, of 

eggs* larva and imago). 
RoLLAR: Ins. IdJ. Garden, etc., 1840, p. 140 (general description of larva and imag^ • 
Curtis : Farm Insects, 1860, p. 807 (mention). 
FrrcH : in Count. Gent., xx, 1863, pp. 81, 83 (discovery, transformations, etc.); in 

Trans. N. Y. St. Agricul. Soc, xxii, 1868, pp. 659-668 (intrY>duction,diB. 

tribntion, life history, etc.); Sixtli-Ninth Repts. Ins. N. Y., 1865, pp. 

177-185 (same, and figarea from Westwood). 
Olover ; in Rept. Commis. Agricul. for 1865, p. 91 (importation). 
^Vlsh.-Ril.: in Amer. Entomol., i, 1868, pp. 114, 115, f, 94 (history, and figures 

from Westwood). 
Packard : Guide Study Ins., 1869, p. 502 (notice of introduction); in Ninth Rept. 

G.-G. SuTv. Terr., 1877, p. 764 (brief notice). 
DoDQK : in Rept. Commis. Agricul. for 1870, p. 518 (damages). 
. in Count. Gent., xxxvii, 1873, p. 530, c. 8; Id., xlvi, 1881, p. 891, c 1 

(remedies). 
Crotch: Check List Coleop. Amer., 1873, p. 94, no. 5558. 
Thomas : Fourth Rept. Ins. 111., 1874, p. 165 (mention); Sixth Rept. do., [1877], p. 

158 (description and remedy). 
Fuller: in Count. Gent., xli, 1876, p. 683; Id., xliv, 1879, pp.743, 791; in Amer. 

Entomol., iii, 1880, pp. 8-5 (lime remedy). 
Ormbrod : Rept. Inj. Ins. for 1877, (1878), p. 17 (remedy); Manual of Inj. Ins., 

[1881], pp. 1-8 (description, remedies and figures). 
Comstock: in Rept. Commis. Agricul. for 1879, (1880), p. 316-318, pi. 8, f. 4 

(notes and original figures). 
LiNTNEk : in Count. Geot., xlvi,' 1881, p. 248 (history, description, habits and 

remedies). 

This beetle seems steadily to be extending its depredations to new 
localities, as complaints are being made from time to time, of its first 
appearance in different places, and information is solicited of its habits 
and the means of destroying it. It i| fortunate, in view of its de- 
8trucii?ene6s, that its progress, unlike that of another member of its 
family — the Colorado potato-beetle — is quite slow, and that it as yet 
gives no manifestation of its distribution throughout the United States. 
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During the early years of its operations in this country, it was esti- 
mated that its rate of distribution would be about twenty miles a year. 
This rate of progress, however, has not been sustained. About twenty, 
five years have passed since its introduction, and during that time, it 
has not extended to any great distance from the sea-coast, where most 
of our larger asparagus plantations occur. As yet, we only hear of its 
serious injuries from Long Island, the vicinity of New York city,isew 
Jersey, Eastern. Pennsylvania and Southern Connecticut It doubtless 
exists beyond these limits, but I find no published statements of its 
presence elsewhere. We have not yet observed it in the vicinity of 
Albany. 

Its Introduction into the ITnited States, 

The asparagus beetle is one of the many injurious insects which have 
been brought to this counti*y from Europe, and it is among the latest 
imported. It is not known how long it had existed in Europe, or 
where it originated, but there is reason to believe that for several cent- 
uries it had no general distribution. Asparagus had been cultivated in 
Europe from a very early date — at least 60 years before the Christian 
Era. It was held in much favor by the Greeks, and the Komans must 
have acquired great skill in its production, for according to Pliny, 
threp shoots of that grown at Ravenna weighed a pound. Linnaeus 
states {loc. cit,), that the gardeners believe that the beetle was 
imported from Russia, but that it was never known as obnoxious there. 
Fr. Th. Keppen, in his Ob?wxious Insects of Russia^ p. 273, 1880, 
states that Crioceris asparagi is sometimes common in Russia and the 
Caucasus, but never proves obnoxious. 

In this country it was first noticed at Astoria, near the western end 
of Long Island, in the year 1859, the same year in which the first 
specimen of the imported cabbage-butterfly (Pieris rapm) was cap- 
tured by Mr. Couper, within the city limits of Quebec. The actual 
importation of the two species was probably tiiree or four years earlier, 
in 1856 or 1857. Mr. Ulke is reported to have taken some specimens 
of the beetle in or near the city of New York as early as the year 1858 
or 1859. 

Its Spread Throughoat Long Island. 

In 18G0 it proved moderately destructive at Astoria, increasing its 
injuries the following year, and the third year, destroying the grown 
plants to the extent of killing the roots and necessitating the plowing 
up of the beds. 

In 18G2, it had spread as a^ehous pest over all the asparagus plan- 
tations of Queens county. Long Island. The attention of Dr. Pitch 
was called to the invasion. He visited tho locality for the purpose of 
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inTestigating the habits of the insect, and from the earefal observations 
made, gave a very interesting paper upon it, embracing also the history 
and cnltnre of the asparagus plant, in his Eighth Annual Report on 
the Insects of Neto York^ published in the Transactions of the State 
Agricultural Society, vol. xxii, 1863. A previous publication, describ- 
ing the insect in its different stages, had been made by Dr. Fitch, at a 
somewhat earlier date, in the Country Oentleman, as above cited. In 
this year it had already spread along the north shore of Long Island for 
a distance of forty miles. It threatened to ruin every plantation in 
Queens county, at a prospective loss estimated at $50,000 annually. 

A Parasitio Attack, 

In the year 1863, when to all appearance the cultivation of aspara- 
gus was arrested, relief came through the attack of ^' a small, shining- 
black parasitic fly,'' belonging to the family of Chalcidida or Procto- 
irupidcBy which is supposed to have laid its eggs in the eggs of the 
asparagus beetle or in the larva, and by the destruction of large num- 
bers of them, materially to have checked the depredations of the in- 
sect {American Entomologisty i, 115). I do not find any particular ac- 
count of this valuable parasite, which seems, very strangely, not to 
have received scientific attention. 

Its Extension into New Jersey. 
For some following years, less was heard of these injuries on Long 
Island, which may in great part have resulted from an experience 
gained in methods for their prevention.'*' In the year 1868 it was no- 
ticed in New Jersey, where it has since 
proved very destructive. In the second 
year of its operations at Burlington, N. J., 
one-fourth of the asparagus crop was de- 
stroyed ; in several instances, entire beds 
were ruined in the third year of the attack* 
It has also been very destructive in Essex 
county, in the same State. The present 
Fig. TO.^The Asparagus beetle, year complaints havo reached me, from 
^^""nituAa^Sie I* 2^^ *the Camden, N. J., of the great difficulty en- 
gSe"fiie^«.'°WrRtctr countered in efforts to check the increase 

{Country Gentleman^ for April 14, 1881). 

Its Description. 
77^ egg, — The eggs of the beetle are of the size and form shown at 
the middle of Fig. 70. At the right, they are given in enlargement 

♦ In 1878, it was reported as very serious in Suffolk count j, in the vicinity of Qnogue, 
near the eastern end of Long Island {Export of the SiUomologiU of ths Deparinunt ofAgri- 
euUur* for the year 1878, p. 8). 

31 
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Their color is blackish-brown. They are placed on end on the jouDg 
plant, usually in rows of from two to seven. When the plants are 
grown, the eggs are deposited on the leaves near the end of the 
delicate branches. 

The larva. — The young larva and the matnro form are represented 
Dpon the upper portion of the stem, and on the left in the figure, it is 
given enlarged. Its greatest length is about one-fourth of an inch. 
" It is of an obscure olive or dull aeh-gray color, often with a blackish 
stripe along the middle of the back. It is soft and of a flesh-Hke con- 
sistency, about three times as long as thick, thickest back of the mid- 
dle, with the body much wrinkled transversely. The head is black 
and shining, and the neck, which is thicker than the head, haa two 
shining block spots above. Three pairs of legs are placed anteriorij 
upon the breast, and are of the same shining black color with the head. 
As will be seen when it is crawling, the larva clings also with the tip 
end of the body ; and all along its under side may then be seen two 
rows of small tubercles, slightly projecting from the surface, which 
serve as prolegs in addition to the tip of its body. Above these tuber- 
cles on each side is a row of elevated shining dots like warts, above 
which the breathing pores appear like a row of minute black dots." 
(Fitch.) 

77te beetle. — The beetle is a very pretty insect in its trim form, con* 
trasting colors of yellow, red and shining-black, and its conspiouons 
ornamentation. Its average length is a little less than one-fourth of 
an inch. The head is black, with the first three 
joints of the short antennee smaller and differently 
colored from the remainder. The finely punctured 
thorax is tawny-red, marked more or less dis- 
tinctly on itB crown with two black spots. The 
wing-covers are punctured in rows, and usually ap- 
pear of a lemon color, broken into three spots on 
each, as in the accompanying figure, by a black 
stripe along their junction, a black transverse 
band a little behind their middle, and an inter- 
' rupted one near their tips. Outwardly the wing 
covers are bordered with orange. The body be- 
neath and the legs are shining black, tho latter 

sometimes showing a yellowish band upon them- 

Fi9.n,— TheAspara. Examples having the wing-covers marked as above, 
go* beetle (the_"croai- gngggst the representation of a black cross upon 
''^ eg^'upon Bjo^a'g the back, for which reason it ie sometimes known 
in England as the "cross-bearer." 
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In Bome of the beetles, the wing-coTers may be described as blue* 
black, with an orange margin on the sides and at the tip, and above 
with six small yellow spots. Fig. ?S fVom 
examples in my collection, received from a 
market in New York city, is the variety 
which Dr. Fitch seems to hare had before him 
for his careful desonptioii. " Along the 
middle of each wing-oover ia a row of three 
lemoa-jellow spots. The anterior one of 
these is placed npon the base of the wing 
cover, and is nsnally egg-shaped with ita 
pointed end directed backward. The middle 
spot is placed at a third of thedistance from (,^^2^„~.u^'^'Xd f^™'° 
the base to the tip of the wing-cover. It is '"'"'Rwi about bix dismetera. 

. 1.-0.1 -ji ■_ ji.i with further enlmrgemenl of tto- 

transrerse, being a third more broad than teuos ■□<! front tanui. 
long, and is thicker toward its inner end, which terminates at the 
third row of punctures from the suture, its opposite or outer end be- 
ing conilnent with the orange border. The hind spot is placed nearer 
to the middle spot than to the widened orange tip of the wing-cover. 
It is similar in most respects to the middle spot, but is frequently 
smaller and placed somewhat obliqnely, its inner end inclining back- 
ward, and its outer end uniting with the orange border by a narrow 
neck." 

The above variety would hardly be recognized aa identical with the 
form nsnally figured. The elytral spota have been described in general 
terms as very variable in shape and size. Fitch notes their great 
variation. It is interesting to Bnd that such marked variation in in- 
dividuals can co-esist with such permanency of feature, that the pat- 
tern so minutely described by Dr. Fitch is exactly that shown by the 
example figured from my collection. 

Its Family Selations. 
The family of Chrytomelidce, to which the asparagus beetle belongs, 
is a very extensive one, and is estimated by Dr. Packard to contain 
from 8,000 to 10,000 species.* The Crotch Check List records the 
names of nearly 500 North American species. In appearance, these 
insects are of rather small size, oval or oblong in form, often qnite con- 
vex above, with prominent eyes, short antennse, a narrow cylindrical 
thorax generally, and often with the hind thighs much thickened. The 
fiunily was formerly more restricted than at present — Westwood and 
others recognizing distinct femilics of Orioceridw, Cassididm and 
QaUrueida, which more recently, together with other groups, which 

*Oia<U to tht Sii^f of Jiutdt, 1SS8, p. 601. 



244 FIRST ANNUAL REPORT OF THE STATE XNT03C0I.00IST. 

had been regarded as of family value, have been nniied bj Dr. Le 
Conte^ Dr. Hom^ and others, as the Chrysoimlidm, with ten sab- 
families, of which the Criocerides form one. Many of the members of 
this family as now constituted, are very destmctive to onr crops and 
especially to the products of the garden, in both their larval and per- 
fect stages, by feeding on the leaves; the larva? of some destroy plants 
by boring into the roots. We may cite as familiarly known represen- 
tatives, the three^lined leaf-beetle, Lenia irilineaia (Oliv.); the striped 
cucumber beetle, Diabrotica vittata (Fabr.); the cuenmber fiea-beetk, 
Epitriz cucumeris (Harris) ; the grape-vine flea-beetle, Graptodera 
chalyhea (III.) ; the turnip flea-beetle, PhyUotreia striolata (Fabr.) ; 
i».nd the Colorado potato-bcM^tle, Daryphora lO-Unettia (Say). 

Recent Introdnction of another Asparagns Beetle. 

The C. asparagi has for a long time remained the only representa- 
tive of the genus CWoc^rw, in the United States. Recently, howeyer, 
a second species has been introduced, which, it is feared, may prove 
more injurious to asparagus than its naturalized congenor. Wo quote 
from the American Naturalist, for February, 1883 : — 

" Mr. Otto Lugger, of Baltimore, Md., has already recorded the re- 
cent introduction from Europe of a second asparagus beetle, the Crio- 
certs 1%-punctata Linn., which in Europe occurs commonly wherever 
asparagus is cultivated, without, however, doing serious injnry. Mr. 
Luggar found it first in the summer of 1881, near Baltimore, in small 
numbers and quite local, but it has recently proved even more trouble- 
some than C, asparaf/i. From the latter species this now enemy 
may at once be distinguished by its less elongate form, and by the 
bright orange-red of the upper surface, each elytron being marked 
with six small black dots.'' 

Miss Ormerod remarks of this species that it is seldom found in 
England. 

Natural History. 

The history of C. asparagi is, in brief, as follows : The beetles des- 
tined to continue the species, survive the winter in dry, sheltered 
places, as beneath bark, in crevices of wood, and under the clapboards 
of buildings. Simultaneously with the appearance of the asparagus 
shoots in early spring, they emerge from their winter quarters, and com- 
mence to feed upon the tips of the plants. The sexes pair, and the fe- 
male deposits her eggs upon any portion of the exposed shoots. The eggs 
hatch in an average period of eight days. The larvaa eat voraciously 
and grow rapidly, so that they complete their growth in about twelve 
days. They then leave the plants and enter the earth for a short dis- 
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tance or merely conceal themselves beneath dead leaves or other ma- 
terial on the surface. Gonstracting a slight cocoon, they undergo their 
transformation, and remain in their pupal state for about ten days. 
Thirty days complete the cycle from the egg to the perfect insect Al- 
most as soon as the beetles emerge, they pair, as the sexual instinct is 
strongly developed in them, as is shown in the frequency in which they 
come under our observation mated. The eggs are then deposited, and 
the beetles continue to feed upon the plants, eating holes into the bark 
of the more tender branches for several days: one was found by Dr. 
Fitch to feed for a fortnight in confinement. A second brood results 
from these, appearing about the first of July, followed by a third, 
probably in August. Hence we have the larvse and the beetles with us, 
in their successive broods, through the spring and summer, into Sep- 
tember. 

Bemedies and Preventives. 

Hand-picking and beating. — Although this beetle has been known 
for nearly a century in Europe as a serious asparagus pest, yet no other 
remedies for its injuries, until very recently, have been suggested, so 
far as we know, except that given by Kollar, who states that 'Ube 
only means of destroying these insects is picking off and killing the 
beetles and larvae," and by later writers, to shake them off into a pan of 
water, when they may be crushed under foot, or killed by pouring 
boiling water upon them. These methods would obviously be inef- 
fectual for the destruction of the hosts that concentrate in our large 
plantations of this highly prized esculent on the sea-board, sometimes 
twenty acres in extent, or in the even larger plantations now cultivated 
in England. 

Fowls for hunting them. — The only recommendation that Dr. Fitch, 
at the time of his writing, was able to make, was to turn in a flock of 
fowls and permit them to range over the plantation. They pursue 
with avidity the beetles, which are evidently attractive morsels to them, 
and they do not molest the plants — the asparagus being an exception 
to their fondness for many of the garden vegetables. 

Lime dtisting. — Mr. A. S. Fuller, of Kid gewood,N. J., has furnished 
to the American Eniomologiaty for January, 1880, a method for destroy- 
ing this pest, which, as it presents the result of his personal experience, 
seems to be all that is needed for the purpose. Shortly after its appear- 
ance on Long Island, it was discovered, according to Mr. Fuller, that 
freshly-slacked lime, scattered over the plants, would instantly kill 

♦The largest cultivator in Deptford has eighty acres entirely laid out in asparagus beds. 
-Lib. BnUrtain. KnowL, Veg. Subsi., p. 276. 
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every larva that it touched. The lime may be conveDiently applied 
by using an old broom for a duster, or a Paris green sifter. With a 
pail full of dry lime^ a man could in a short time dust an acre of as- 
paragus. '' The lime is best applied in the morning while the dew is 
on, for then a portion will adhere to the plants as well as the grubs, 
and during the day or days following it will be constantly dropping 
down or blowing about among the leaves and branches, thereby mak- 
ing the escape of any of the larvae all the more uncertain . * * * 

♦ ♦ ♦ For the past sixteen years, I have used lime as described, 
upon my asparagus beds, to keep the insect in question in check, and 
it has done it so effectually that about one application every altermUe 
season has been sufficient '' (Fuller). Not only is lime cheap and readily 
procurable everywhere, but it is also of benefit to the asparagus roots. 
It has also the additional merit as an insecticide, that it can be used 
upon the young plants while they are being cut for market, for the 
destruction of the first brood of larvss, while Paris green or Londoa 
purple may not safely be used. 

Cutting away the young seedlings. — The Long Island gardeners hare 
found great relief from the excessive ravages of this insect by cutting 
down in the spring at the time when the beetle is ready to deposit ir£ 
6ggs> all the young seedlings which are usually selected forovipoaitio 
as well as for food, and thus forcing the beetles to deposit their egg'^ 
upon the new shoots. These being cut for market almost daily do no *^ 
permit the eggs to hatch, and by this means, the greater portion o^^^ 
what would be the second brood is destroyed. 

Removing the seed-stems. — It has also been recommended to en ^ 
down all the seed-stems as soon as the asparagus season is over, and t 
repeat the process once or twice during the season, leaving the bed 
bare and smooth. It is difficult to see how this entire destruction of th^^ 
leaves of the plant can fail of proving injurious to it, the action of leave 
being deemed essential to the proper development ; yet Mr. H. H 
Sargent, in a communication to the Gardeners* Monthly^ states tha 
the earliest, best, and largest asparagus in his neighborhood was grow 
by this method of treatment, which had been continued for five sue — ' 
cessive years {Country Gentleman, Aug. 15, 1872). 

As, however, the asparagus plant occurs in a wild state along th^ 
roadsides and in fields and woods upon Long Island, and presumabljT' 
in New Jersey and other localities where it has been for some tim^ 
cultivated, the above method could only serve to alleviate the evil, fof 
a sufficient supply of food would thus be furnished the inseot for its 
propagation and subsequent colonization upon cultivated tracts. 
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Phjrtonomas pauctatas (Fabr.). 
Hie Punctured Clover-leaf Weevil. 

(Ord. COLEOPTERA: Fam. CURCULIONIDA.) 

Fabr.: "Sjet Ent..l755, p 150. no. 119; Sp. Ihb., 1781, i, p. 190, no. 166; Mant. 

Ins., 1787, i. p. 117. no. 221." 
Olivier : inEoc. Method., ▼, 1790, p. 541, no. 815 (descript. as Curculio punctatus). 
KiLEY : in Amer. Nat., xv.,1881. p. 751 (discovery); Id., p. 918 (congeners, habits, 

eggs and larva) ; Id., xvi,1882, p. 248 (P. opimxu is same) ; in Ann. Rept. 

Dept. AgricaL for 1881, pp. 171-179, pL 10, f. 1 (life-history, early stages, 

remedies, etc.). 
LiNTNER : in Elmira Husbandman for Sept. 14, 1881; in Count. Qent., xlvi, 1881, 

p. 647 (introduction, description, etc ). 
Le Conte: in Proc. Amer. Phil. Soc., xv, 1876, p. 124 {Ph. optmus); in Monthly 

Proceed. Ent. Sect. Acad. N. S. Phila., Oct. 1881, p. xxxvi (identical with 

P, opimuB, Lee.). 

This species is a late addition to oar list of insect pests. It is an 
European species first described bj Goeffrey in 1762^ but without 
specific name ; in 1775 it was again described by Fabricius as Curculio 
punctatus. The first public notice of its occurrence in this country 
was given by Professor Riley, in a verbal communication made at the 
meeting of the American Association for the Advancement of Science, 
held at Cincinnati, in August, 1881. While en route to the meeting, 
he had witnessed its operations in Yates county, in this State, where 
it was found feeding upon the leaves of clover, to which it was said to 
be destructive, both thelarvsBand the perfect insects combining in the 
attack. The extent of its depredations or its abundance was not given. 
The interesting fact was stated that this newly-imported European 
beetle had first made its appearance in the locality where the clover- 
root borer, ffylastes trifolit, also introduced from Europe, was dis- 
covered in the autumn of 1878. It was deemed probable that the two 
species were brought over at the same time, but that the former, from 
its less rapid multiplication, had hitherto escaped observation. 

Description of the Beetle. 

The beetle measures over four-tenths of an inch in length, is of an oval 

#form, and of a brown color, which is paler over four 
rows of punctures on the sides, and sometimes upon the 
sutural line. The beak is rather short, broad and blunt. 
The thorax is smooth, elevated, traversed by three pale 
lines ; both it and the wing-covers are clothed with 
short, yellowish-brown hairs, and upon the ridges of the 
latter are arranged a number of black scale tufts. The 
Pio. 78. — The prominent feature of the beetle, giving to it its specific 
j)unctured ci^OT. name, is the series of close punctures arranged in ten 
TOXOMU9 puNCTA- dceply imprcsscd lines upon each wing-cover. 

natural iiize. 
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The Cocoon. 

The singular net- work cocoon constructed by the larva for its trans, 
formations, resembling some of those made by the caterpillars of 
moths, is shown in Fig. 74 at a, and at bin enlargement, 
nearly double its natural size. These peculiar open- 
work cocoons are made, it is believed, by all the species 
of the genus. They are composed of loose threads per- 
mitting the larva or pupa to be seen through the meshes, 
and, according to Westwood, they are attached to the 
underside of various leaves.* Professor Popenoe, in his 
List of Kansas Coleoptera,\ gives this account of the co- 
coon of an allied species, Phytonomus eximius Lee, 
which is found on leaves of Rumex Britiannica : " The 
pupal stage is passed in a cocoon spun by the larva, on 
the leaf-surface, usually next to a rib. The cocoon is Fxo.74._cocoon 

•^ of the puDctared 

formed of yellow-brown threads, loosely interwoven, so ciorer-leaf wee- 
that the fabric resembles net- work. It is broad oval in ILet^wldatil^en- 
outline. The pupa within is very nervous, and twists **^9®<*'^**®^^^** 
around rapidly when the leaf is touched.'' Phytotioiuus tore. (After BU 
cmnptus (»Say) spins a similar cocoon. ®^'^ 

These net-work cocoons are not confined to the genus Phytonomus^ 
for they are known to be made by Curculio pimpineUcB, of Europe, and 
also by Cionus scrophvlarics (Linn.), according to Westwood, occur- 
ring in both Europe and America.| 

Not Previously Known as a Clover-insect 

In Europe, where the genus is more numerously represented than in 
this country, two species, viz.: P. nigrirostris (Fabr.),§ and P. meles 
var. trifoliiy are recorded by European authors as preying upon clover, 
but no mention is made of P. punciatus as attacking that plant Dr. 
Hagen, as the result of an extended examination, informs me that he 
finds it not mentioned by any writer as injurious, nor any thing re- 
corded of its history or food-plant, and that certainly up to 1871 the 
larva was unknown. In a list of known larvsB of Coleoptera published 
by Mr. Rupertsberger, in 1879, among fifteen species of Hyperay un- 
der which genus Phytonomus punctatus was formerly arranged, the 

*Mr. J. A. Osborne has found the cocoons of P. {Hypera) rumicis as often on the upper 
as on the lower side of the leaf {Entomologists Magazine, 1879, xvi, p. 16). 

^ Transactions of t?i€ Kansas Academy of Science, v, 1877, pp. 21-40. 

t Westwood : Introdtce. Mod. Classif. Insects, i, 1889, p. 848. Mr. Osborne, bowerer, 
states {J^oc. cit. p. 18), that all the cocoons of C. serophularia seen by him were close and 
membranous, thick and tough. They are sparsely covered in the middle region with raised 
whitish *' goose-skin'' points, which appear to be produced by the subsequent filling up of 
small openings left in the original making of the cocoon. 

{Occurs abo, although rarely, in the United States, from Canada and Massachusetta west- 
ward to Michigan. (Riley.) 
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species is included^ but no citation is given. Dr. Lc Conte^ whom I ad- 
dressed for information^ informs me that having gone i^early over the 
bibliography of the species^ he finds no reference to its liabits, except 
that it occnrs abundantly in dry, sandy places. The insect, therefore, 
furnishes another illustration of a change in habits, unfortunate to us, 
which has frequently been found to attend the introduction of Euro- 
pean insects into our country, whereby si^ecies, harmless in their na- 
tive home, become injurious here, or if injurious there, are much 
more destructive when brought hither, freed from their former enemies, 
and with new and more favorable surroundings. 

Its First Votioe. 

In the American Naturalist for November, 1881, Professor Riley has 
given an account of the operations of this insect in Yates county. It 
was first noticed in the latter part of April, in small patches in a clover 
field. By the end of July, the entire field had become badly infested, 
and on one portion of about two acres scarcely a whole leaf re- 
mained. Other fields in the vicinity were also attacked. The beetles 
ivere seldom seen, as they fell from the leaves as they were ap- 
proached, after the habit of many of the Curculionida, and their 
color hardly permitted them to be recognized when on the ground. 
When not feeding, they hid just beneath the surface of the ground. 
During August and September, numerous eggs were laid by the beetles, 
some of them placed externally upon the plants, but the larger propor- 
tion were thrust into the old and hollow stems. A few of the larvaB 
which hatched from the eggs upon the plants, were nearly full-grown 
early in October, while those placed within the stalks, seemed, at that 
time, to be preparing for hibernation. 

Accompanying the above statement of the habits of the insect is the 
following brief description of the egg and of the larva : — 

The egg is eloDgate-oval, about twice as long as wide, pale yellow, and smooth 
when first laid, but becomiug greenisb-jellow, and roughened with hexagonal 
depressions before hatching. The average length is 1mm., and in most cases the 
larva has hatched in about one week from the time the egg was laid. The young 
larva is pale, with a dark head, but subsequently becomes greenish with a dis- 
tinct whitish medio-dorsal line relieved by darker shades each side. The body is 
deeply wrinkled with prominent substigmatal and ventral swellings, the latter so 
well developed and so extensile that they perform the functions of prolegs giv- 
ing the larva its strong resemblance to those of the Tentliredinina, and enabling 
it to easily crawl or clasp the edge of a leaf. When at rest it clings sideways and 
in a carved position to the leaf, asually on the underside, grasping the leaf-hairs 
between the ventral swellings but especially in the transverse fold of the anus, 
by which it can hold and swing the whole body about as Syrphid larv» are known 
to do. The surface of the body is sparsely beset with short stiff hairs, varying in 
number at different stages of growth. The largest specimen, evidently about full- 
grown, has up to this writing (October 8d), experienced three molts. 
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Still kt«r {Jiepf. Cmnmis, AgricuL, for the years 1881 and 1882), 
ProfesBor Riley has published ii detailed account of this iosect — of its 
discovery and distribution in this country, its life-history, il« natnnil 
enemies, description of its several stages, etc., to which the reader 13 
refen-ed for many interesting particulars. The excellent illnstratiou 
sccompanyiug tho same (from which Fig. 74 was taken) is here pre- 
eented (Fig, 75), by permission of the Department of Agricnlture, to 
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illustrate the earlier stages of the insect, and the character of its dep- 
re<lationB. Its life-history, as presented, may be condensed as fol- 
lows : — 

Life-hutory of the Bpeotei. 
The eggs are deposited during the latter part of summer, by the 
beetles which may be seen in Jnly and August. The larviefrom them 
api>ear in September, and changing to pupee in October, emerge as 
beetles in November. Some of them lay their eggs, from which the 
larvie hatch and hibernate while quite small, within the old clover 
sterna. Others of the beetles hibernate without oviposition, and lay 



PUKCTUBED CLOVBR-LEAP WEEVIL: LIFE-HISTORY. 251 

their eggs the following spriug. The young larvae are seen as early as 
April feeding upon the clover, but it is not before the latter part of 
Hay and in June that they have attained a sufiScient size to render 
them very injurious and their depredations noticeable. At first, they 
feed among the folded young leaves or attached to the under side of a 
leaf; later they fasten to its edge, into which they eat irregular 
patches. The older larvse are difficult to observe while feeding, as they 
are quite timid, and drop to the ground when approached. The feed- 
ing is done dunng the night, the day being passed in concealment 
among the roots and old stalks, or other shelter found upon the sur- 
face of the ground^ After they have, with their increase of size, un- 
dergone three meltings, they spin up in their cocoons, placed usually 
a little beneath the surface of the ground. The larva remains tin- 
changed within the cocoon for a few days, when it transforms to a 
pupa. About three weeks later, somewhere about the first of July, 
the beetle emerges. 

From observations made at the Department of Agriculture at Wash- 
ington, upon the insect, in confinement, during the autumn, the several 
periods of its different stages were found to average as follows : The 
egg stage, ten and a half days ; first larval stage, nine days ; second 
larval stage, eight and one-half days ; third larval stage, nine days ; 
fourth larval stage (from third molting to spinning of cocoon), twenty- « 
five days ; larva unchanged in cocoon, nine days ; pupal state, thirty 
days. The entire time from the egg to the perfect insect^ was one hun- 
dred and one days, or about three and one- third months. 

During the summer, with its higher temperature, the development 
is doubtless considerably more rapid, as beetles were observed to 
emerge during the last days of June, from cocoons which had been 
spun about ten days previous. 

Possibly not Lately Imported. 

Very lately, it has been discovered by Dr. Le Conte, that a beetle 
which had been given to him by Dr. Melsheimer, twenty-five or thirty 
years ago, and which he had described in 1876 as Phytonomus optmus, 
is referable to Ph. punctaius, it being a variety in which the wing- 
covers are almost entirely gray — identical with a similar variety which 
is also associated with the typical form in Europe. A second one had 
also many years ago been received by Dr. Le Conte, from Canada. We « 
give the description of Dr. Le Conte : — 

Robust, black, densely finely punctured, and covered with gray scales, having 
a metallic lustre, sparsely and indistinctly pubescent. Beak one-half longer than 
the head, stout, curved, antennal grooves deep, suddenly flexed downward ; there 
is a small oblique groove each side near the tip, a short nasal furrow, and another 
between the eyes which are transverse. The funiculus of the antennie has the 
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first joint nearly as long as the second, wliicli is nearly eqaal to tlie tliree follow 
ing united. Prothorax suliquadrate, a little wider than long, rounded on the sides 
in front, and feebly constricted ; disc very obsoletely channeled. Elytra much 
wider than the prothorax, one-half wider than long, convex, humeri prominent, 
strise with large shallow punctures, interspaces somewhat convey, first, third and 
fifth a little more prominent. T!bi» not mucronate, not even the front pair. Length 
7.6 mm.; .3 inch. 

One specimen from Pennsylvania given me by Dr. Melsheimer, under the name 
adopted ; another from Canada. 

From the above facts^ it would naturally be ii^ferred that the species 
is not, as it was at first believed to be, a recent importation, but had 
simply been overlooked by collectors. But as so many years bad passed 
without the occurrence of a third example, and as all at once it is dis- 
covered so abundant in a certain locality, it has been suggested that 
both the examples may have been obtained as cabinet specimens in ex- 
changes with Europe and have become accidentally introduced among 
American species before they came into Dr. Le Conte's hands. 

Distribution. 

This destructive beetle has hitherto been recorded, so far as known 
to me, only in Yates county, N. Y., where it was first observed, and 
thence southwardly, into Schuyler county, near Watkins.* But the 
present summer (of 1882t)> it has been heard of, in great numbers, in 
Wayne county, N. Y. Under date of July 31st, some insects were 
sent to me for identification, by Mr. George C. Watson, of Clyde, 
which were found to be this clover-weevil. It was stated in the letter 
accompanying them, that when first noticed, the laiTsa and the beetles 
were feeding together, and that entire fields of clover had been de- 
stroyed by them since the removal of the hay-crop. As soon as this 
M'as removed, the insects ate every young leaf, so that the plants were 
apparently dead. After stripping the clover fields of the second crop, 
they migrated to adjoining wheatrstubble fields that had been seeded 
to clover in the spring, and consumed every bit of clover as they passed 
along. At the time of writing, their numbers appeared to be greatly 
diminished, and for the preceding two weeks, no larvse had been ob- 
served. 

The locality of the above attack, Clyde, Wayne county, is forty miles 
north of the locality in Yates county, where the beetle was first ob- 
served, and fifty miles north of the extreme southern point in the State 
which it appears to have reached. In Ontario county, intermediate to 

* Report CommU, Agriculture for 1881 and 1882, p. 178 (Schwarz). 

iThe long delay (of more than a year) in the printiDg of this report has made it desirable 
to incorporate with it, in ibis and several other iDstaoces, items of ieformation not belong- 
ing to the period for which the report is made, but of more value iu their present con- 
nection than if postponed for another year. 
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Yates and Wayne counties, its presence is not reported, and it is 
probable that it does not occur there, at least to any noticeable extent, 
for upon examples having been communicated to Mr. Robert J. Swan, 
of Qeneva, with an inquiry of their presence, answer was returned that 
they had not been seen by him in the county, nor by Dr. Sturtevent, 
Director of the N. Y. Agricultural Experiment Station, at Oencva. 

Should the insect continue to extend itself over the clover fields of 
Central New York, with the rapidity of multiplication which it has 
shown in the two localities where it has planted itself, it cannot fail of 
proving a very injurious pest 

A single example of the species was taken by me in Bennington, 
Vermont (five miles beyond the line of Rensselaer county, N. Y.), 
about the middle of August It was not recognized at the time of its 
capture, nor until some weeks thereafter upon the examination of some 
Coleoptera which had been set aside ; and after this interval the mode 
of its occurrence could not be recalled. It certainly was not found 
upon clover. 

Bemediea. 

As the larvse will be found most numerous in the clover fields in the 
month of May, it has been recommended as the best means of lessening 
their injuries, that the clover should be heavily rolled at that time. 
Plowing under badly infested fields at this time would doubtless be 
still more efifectual. The species seems to hibernate in the young larvae 
state, and if it should be found practicable to burn the stubble during 
the late autumn or early spring, its numbers would be materially re- 
duced ; or the same result might possibly be attained by thorough 
rolling, if the nature of the surface permitted recourse to this means. 



Sphenophorns sf nlptilis Uhler. 
The Sculptured Corn-Ctirctdio. 

(Ord. COLEOPTERA r Pam. CURCULIONIDJ6.) 

8. iculptUU Uhler : in Pioc. Acad. Nat. Sci. Pkila., y\\, 1855, p. 416. 

8, teruUua (Say). Fitch : in Count. Gent., v, 1855, p 873, and in Cultivator for 

July. 1855, 3d Ser., Ui, p. 221 ; in Count. Gent., x, 1857. p. 91 ; and in 

Cultivator, 8d Ser.. v. Sept, 1857, p. 273 (an erroneous determination). 
8. venatus. Qeddbs : in Trans. N. T. St. Agricul. Soc. for 1859, six, 1860, p. 

331 (determination after Fitch). 
& zem, Walsh : in Pract. EntomoL, il, 1867, pp. 117, 118. 
8, tecB, Glover : in Kept Commis. Agricul. for 1870, (1871), p. 68. 
& tea, Packard: Inj. Ins. New and Little Known, 1870. pp. 21, 22, pi. 1, f. 11; 

in Hayden's Ninth Ann. Kept. U. 8. Q.-Q. Surv. Terr., for 1875, (1877), 

pp. 718, 719. 



254 FIRST ANNUAL REPORT OP THB STATE ENTOMOLOGIST. 

8, tea, Riley : Third Rept. Ins. Mo.. 1871. p. 59, f. 22. 

S. tea. Horn : in Proc Amer. PUilosopb. Soc , xiii, 1873, p. 423, and on p. 424 as 

8, ttculptilU. 
8. tculptilis Le Conte : in Proc. Amer. Philosopb. See., xv. 1876, p. 425. 
8. sculptilis. Snow . in Trans. Kans. Acad. Sci.. v, 1877, p. 39. 
8. zecB, LiNTNER : in Count. Qent,, xliv, 1879 p. 439 , in 39tU Ann. Rept. N. Y. 

St. Agricul. Soc. for 1879, (1880). pp. 46-48. figs, a b. e, 
8. zeoB. COMSTOCK: in Ann. Rept Commis. Agricul for 1879, (1880). p 248: Id 

for 1880, (1881). pp. 272. 273. 
8, zea. Harrington : in Ann. Rept. Ent. Soc. Ontario for 1880, (1881). p. 56, 

f. 42. 
8 9CulptUis, Austin : Supp. to Cli List Coleop. N Amer , 1880, p. 54. no. 9437. 
8, Bculptilis , RiLBT . in Amer. Naturalist, xv, 1881. p 915; In Rept. Commis. 

Agriculture for 1881 and 1882, (1882), p. 139. 

During the latter part of June, a number of snout- beetles {Cnrcu- 
lionidai) were sent to me from Bordentown, New Jersey, with the 
statement that they were proving a serious annoyance to com fields m 
that vicinity. Their operations were conducted m secret, being below 
the surface of the ground. Uiion removnig some of the earth from 
around the young shoots of corn whicn were wilting and dying, from 
three to five of the beetles would be found, it was stated, as the cause 
^ of the injury, clinging to the shoots that they had punctured with 
their beaks, and from which they were extracting the juices. They 
were regarded as a greater evil than the common cut-worms, as they 
continued their ravages later, even until after the middle of June. 

Different Names of the Insect 

The beetles, upon examination, were found to be a species that had 
been brought to notice several years ago by Mr. B. D. Walsh,* as a 
corn depredator, and under the belief that it was not previously known, 
it was named from its food-plant and described by him in the Practi- 
cal Entomologisty as above c\tjQA^9A Sphenophoru^ zece ; but after it had 
been noticed by several writers under this name, as in the above lefer- 
ences, it was discovered that it had been previously described by Mr. 
P. R. Uhler, under the name of Sphenophortis sculptihs, by which 
designation it is now known. 

Examples of the species are in the collection of the N. Y. State 
Agricultural Society, placed therein and labeled by Dr. Fitch, probably 
about twenty-five years ago, ^ *' Sphenophorus venata — the hunter 
weevil." As the examples are unmistakably identical with 8, sculpiilis, 
their naming must be i*egarded as an erroneous identification with the 
S. venatus of Say, which Dr. Horn regards as synonymous with S. 
placidus, S. rectus and 5. innnunis. These four forms were all de- 

*Later, examples identical ^rith them and baring an earlier history were found bjr ine id 
the State Agricultural Society collection, aa mentioned. 
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Bcnbed at the same time by Say, vitli 8. venatus first ia order ; but as 
the insect had been more ividely distribnted iu entomological collec- 
tioaa as S. placidvs, it has been thought best to retain that name for 
the species. It belongs to the same group of Sphenophonis with S, 
sculptilis, and in some of its varying forms vhich hare given rise to its 
sereraJ synonyms, it bo closely resembles that species, that tlie mis- 
taken identification above noticed might easily have been made. 

Description of the Beetle, 
The accompanying figures of the insect, together with the following 
descnption (mainly from Walsh), will serve for the identification of 
the beetle: Its body is long, subcyliadncal, about three-tenths of an 
inch in length ; the snont or beak is nearly one- 
third as long as the body, of the tiiickness of a 
Btout horso-hair, quite curved, slightly com- 
pressed, minutely punctured, with the tip seen 
from above dilated shghtiy and triangular. The 
I * head is black, finely punctured, with a large di- 
lated puncture or a small oval pit between the 
□ iMo- eyes. The thoras is subtriangular, having be- 
rdo™"ld'^Qd''.7d"v^e*."'! ^°^^ *^s middle (on the prothorai) a smootli 
i»rged: «, ■ row of punc diamond- shaped spot, on each side of which is 
urea i looa jsd »rgwi j^^jjjjjgj. gn,Qoth spot of irregular shape, whicli, 
with two longer diverging spots behind, form an inverted Y o ^'■'^h 
Bide ; the thorax elEowhere is covered with large punctures. The wing- 
covera are marked with rows of larger punctures placed wide apart in 
the grooves, represented in enlargement at c in Fig. 76 ; on the smooth 
places between the stnie ia a row of more or less crowded punctures; 
on their base, near the outer edge, is a smalt, elongate-oval smooth 
spot or tubercle, and a larger one near the tip. On the tip of the ab- 
domen beyond the wing-covers, are two short rows of stiff, fine tawny 
hairs. The legs are black, with the tarsi (feet) reddish-piceous. Be- 
neath, the body is black and polished, and is marked with close 
punctures as large as those of the thorax. 
We have no knowledge of the earlier stages of this inseot. 

EaiUest Hotioes of Injuries, 
Under date of May 27, I8G5, a gentleman from Solsville, Madison 
county, N. Y., sent to the Oontiiry Oenilejiian for examination and 
name, specimena of heetles, stating that they were new to him and were 
committing great depredations upon the young corn. Two acres had 
been nearly destroyed in four days They commenced at the top of 
the stalk or leaf, and ate it to the ground, and sometimes to the ker- 
nel. Often fiom three to six were found in a hill. 
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Dr. Fitch, to whom the specimens were referred, in a reply sent to 
the CotnUry Genileinany as above cited, determined them as the species 
described by Mr. Say, in a tract published at New Harmony, Ind., in 
1831, under the specific name of venatus. Dr. Fitch placed it in the 
genus SpIie7wphoni8 of Schonherr, the term, meaning foedgs-carrier^ 
being drawn from the shape of the body of these insects, like two 
wedges having their heads placed together. His attention had been 
called to the injuries of this insect upon young corn in Washington 
county, N. Y., in the middle of June of the year 1847, Upon exami- 
nation, he found it engaged in its nefarious work in the corn-fields of 
his neighborhood, where he continued to notice its operations until 
into the month of July. It proved to be quite a common insect in this 
locality, for he had frequently found it around the edges of stones in 
pastures, under the falleSi leaves of groves, and among tho dirt in 
gardens, from the month of March until July. 

Under date of July 24, 1857, Dr. Fitch communicated to the Country 
Oentleman that a gentleman from Bainbridge, Chenango county, N. 
Y., sent the beetle to him with the following statoment : — 

It commences its attack when the blades of corn are only two or three incLea 
long, and before they have unrolled, gnawing holes into them which are scarcely 
noticed exciept upon a particular examination, until after the leaves are unrolled 
and spread apart, when these holes become very obvious and are then mostly lon/^ 
and narrow, having become elongated by the lengthening of the leaf as it grows. 

In a field of seven acres planted May 27th and May 28th, there was 
not a hill that had escaped these insects ; and an adjoining field, 
planted a week earlier, was still more seriously injured, whilst a third 
field, planted a week kter, wholly escaped them. 

In the Survey of Onondaga county by Mr. George Geddes {TVans. 
JV. r. State Agricul Soc. for 1859, xix, 1860, pp. 219-352, the follow- 
ing notice of the species occurs (page 331) : — 

A new enemy to young corn has appeared here within a few years, the Sphen^ 
phorwt venatui of Say. or the Hunter weevil. This insect eats the leaves of the 
young plants, and in some cases it has materially injured the crop. This new 
acquaintance may prove a formidable enemy. 

In 1861, it was again reported from Onondaga^ county, from the 
town of Skaneateles, in a communication dated July 1st, as follows : — 

For the first time we are having the corn cut off by this ravenous bug. They 
are spreading rapidly, and their destructive propensities are about as marked as 
that of the locust. They first attack the root, girdling it above the seed and up- 
per (lower?) roots. This causes the blade to wilt as if eaten by the cut-worm. 
They then feed on the stalk. 

The above are the only notices that we have fonnd of the beetle at 
this early period. It is strange that although its injuries received the 
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attention of Dr. Fitch, and that two communications, at least, were 
made by him upon it, jet not the slightest reference is made to it in 
any of his Annual Reports. 

It is also worthy of note, that the injuries to corn, as above given, 
differ materially from those published later, and hereafter to be men- 
tioned : in the former, the beetles are said to have eaten large portions 
of the young leaves or to have gnawed holes into them ; in the latter, 
simply to have pierced or punctured the stalks. 

Later Depredations 

It will be observed that nearly all the injuries from this beetle, and 
especially those that have been the most severe, are recorded from the 
State of New York, and from contiguous territory in its central por- 
tion, viz., in the counties of Ontario, Tioga, Chenango, Madison and 
Onondaga. 

Subsequent to 1861, it seems not to have been observed during the 
ensuing five years. In 1867, some examples were received by Mr. 
Walsh, from Onondaga county, N. Y., where it was ^* making sad 
havoc with a corn-field, destroying whole fields in some instances." 
liHter in the same year, Mr. Walsh received other specimens from 
Tioga county, N. Y., with the statement that they were depredating 
on young corn, and that the sap flowing from the wounds made by 
them attracted myriads of ants, whence some had erroneously sup- 
posed that they were the authors of the mischief. The beetles were 
noticed upon young corn for the first time, in 1866, when they were 
even more injurious than in 1867, in which year some fields of corn 
near the Susquehanna river were nearly ruined by them. They were 
also quite abundant and destructive at Geneva, Ontario county, N. Y. 
during the above years, having increased to such an extent the second 
year that from six to twelve of the beetles could be taken from each 
hill {Rural New Yorker, June 29, 1867). At Concord, Pa., they were 
reported as destroying young shoots of corn by puncturing them with 
their proboscis. They were found near the top of the ground. Most 
of the com attacked, died, and that which survived, as the leaves un- 
folded, showed the punctures, which looked like shot-holes (Practical 
ErUomohgist, ii, 1867, p. 117). 

Dr. Packard (Infuriom fnsects, etc., for 1870, p. 21), quotes from a 
correspondent in Tioga county, N. Y., under date of June 14, 1869, 
the following : — 

This in the fourth year that they have infested the newlj planted com in this 
vidnitj. The enclosed specimens were taken on the 11th instant. I presnme 
tliat they have been in every hill in my field. They pierce the young com in nu- 
merous places, so that each blade has from one to six or eight holes of the fiia^ of 
33 
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a pin, or larger, and I found a number last Friday about an inch under g^und, 
hanging to jouug ntalks with much tenacity. When very numerous, every stalk 
is killed. Some fields two or three years ago were wholly destroyed by this insect. 

Subsequently, less has beea heard of the ravages of this insect, and 
it' is probable that the conditions have not continued so favorable for 
its multiplication. Specimens were sent to me for identification fntm 
Chesterfield^ Essex county, N. Y., under date of May 30, 1879, with 
the statement that they were proving quite injurious to young ooru, 
operating in the manner as above stated. 

Geographical DistributioiL 

Dr. Packard records its occurrence at Hyannis, Mass., June 25, hot 
not as committing serious depredations. It extends westwardly into 
Kansas (Snow). It is common in Illinois and Missouri, and has been 
received at the Department of Agriculture at Washington, from Florida 
and Alabama (Riley). Walsh gives its habitat as '^ Middle States, 
Georgia and Kansas," and Uhler, in its original description, ^Western 
and Southern States." 

Thought to Live in Decaying Wood. 

Mr. Walsh had often met with the beetle near Rock Island, IlL, in 
company with several other species of the same genus, in decayed logs, 
floating in sloughs, and on one occasion he had found it absolutely 
swarming, in company with five or six other species of the genus, on 
the lake-beach at Chicago, close to the wood piers at the mouth of the 
harbor. From its occurring so abundantly in the above situations and 
from the other localities in the State of New York and elsewhere, 
where its depredations had been reported, nearly all of which were 
near lakes and rivers or other bodies of water, Mr. Walsh felt assured 
that its larvffi fed on moist wood, situated in places where it was con- 
tinually washed by water, and that its great numbers upon the beach 
at Chicago was explicable by the larvae having lived upon the decay- 
ing and moist wood of the large piers in the vicinity. He was ^* per- 
suaded that this snout-beetle can only annoy the farmers in such situa- 
tions where there is a large accumulation of decaying drift-wood, etc., 
in wet places, or at all events, a few miles from such situations." Prof. 
Riley {Third Missouri Report^ p. 59) expresses the same opinion, 
based upon his belief that '^ the larva breeds in rotting and moist wood." 

I can see no reason for supposing that the larva of this species should 
so far depart from what is known of the habits of the family, as to feed 
upon decaying wood. Westwood says of the Ourculionidm, ** these 
insects are entirely herbivorous, some feeding upon leaves, others upon 
seeds, and some upon the stenis of vegetables." Riley asserts (Hiird 
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Missouri Report^ p. 10), of the members of the same family, " with the 
exception of an European species {Anthribus vaHus) whose larva was 
found by Ratzeburg to destroy bark-lice, they are all vegetarians, the 
larvse inhabiting either the roots, stems, leaves or fruits of plants, and 
the beetles feeding on the same." 

Wild Oraas Probably its Original Food-plant 

A far more plausible explanation of the presence of the beetles upon 
floating wood in sloughs, swamps, lake-shores and near rivers may be 
offered in the supposition that the natural food of this species, in both 
the larval and perfect stages, is found within the stems of the coarse 
aquatic and swamp grasses that are natural to such localities, and that 
the beetles, upon emerging from their pupation within the grasses, had 
simply gathered upon the timber for convenient resting-places. 

It is quite probable that the original food-plant of S. sculptilis was 
one or more of the following grasses : Indian rice {Zizania aquatica), 
growing on the banks and in the shallows of rivers, and abounding 
in the Cayuga marshes of New York* and banks of the Uudson and 
Susquehanna rivers ; fresh-water cord-grass {Spartina cynosuroides)^ 
occurring on lake shores and river banks; blue joint-grass {Calania- 
grostis Cafiademsis), common in wet meadows in Centml New York 
and elsewhere; reed-grass (PAra^i/c* communis), having the same* 
habitat and common in the Cayuga marshes; and {Tn'psacum dactt/' 
hides), occurring in the Western States and probably common on the 
shore of Lake Michigan near Chicago, and found elsewhere in the 
West and South on lakes and rivers. 

Although it would seem that the supply of these wild grasses could 
never fail of sufficing for the food of this and other curculios,f yet 
conditions might exist in certain years and in particular districts, as 
in this State in 18G6-1868, when they would not be available for the 
deposit of the eggs and subsequent feeding. For example : It appears 
to be the habit of tS. sculptilis to make its attack upon corn just at or 
l»clow the surface of the ground. If unusual freshets or a very rainy 
spring should flood the marsh, river and lake-shore grasses, the beetle 
would be effectually excluded from its place of egg deposit, just as the 
peach-tree borer, ^geria eziiiosa Say, is prevented from laying its 
^^E!^ ^y A mound of earth of a few inches in height placed around the 
base of the tree. Compelled to seek other grasses for oviposition, it 
would naturally be attracted to Indian corn if growing in the vicinity 

*Tioga countjr, New York, where the depredations of this insect have been unusually 
severe, has the Susquehanna river on its southern border, and the lakes of Central New 
York and these marshes to the northward. 

tDr. Le Conte informs me that he has found different species associated in feeding on 
the roots of a grass growing in sand hills near the ocean beach. 
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— one of the gragseg, and the one which, from the rich natriment thst 
it afibrds, might be expected to be chosen in preference to all others, 
when selection is to be made. 

Food-plants of Allied Species. 

The larvflB of many species of the CurciilionidcB are known to lire 
within the stems of growing plants — some within aqnatic plants: 
the habitat is so common that the species need not be enumerated in 
illustration. On two occasions, Lixus rubettus Rand., was obserTedin 
large numbers, in the month of September and later, in a pond in 
Massachusetts, clinging to the flowers and leayes of Polygonum ampht- 
bium, under conditions which rendered it probable that the larT» had 
lived in the submerged stems^of that plant. Some of the beetles which 
were upon the wing, alighted upon the boat of the narrator of the 
above occurrence, as a resting-place, it may be presumed, iu the absence 
of other floating wood. 

Habits of an Allied Species. 

Of another species of the genus — Lixus concamm Say, its opera- 
tions upon its food-plant are so much like those of S, BculpHlis upon 
corn, and, we believe, indicative of what is to be hereafter learned of 
the method of egg-deposit of the latter, that we transcribe the ac- 
count : — 

lAxua eoncavtis Saj, was found on the rhabarb or pie-plant. at Washington, in 
the act of boring into the stalk of tlie leaves and depositing its eggs in the boles 
thus made. On examining the plant, manj of the leaves were foand to be yellow 
and faded. These iDJured leaves mostlj contained eggs, and althoagh no laire 
were found at the time, it is highly probable that the larva of this insect causefl 
considerable injury to the plants thus perforated, as an allied European spedes, 
Lixus parapleetieus is stated to reside in the stems of 3iuin or water-pannip. 
(Glover : Hept, Commis, Agrieul, for 1870, p. 71.) 

Sphenophonu Larv» Living in Com. 

Mr. Glover (ibid., p. 68) mentions a Sphenophorus^ sent to the 
Agricultural Department several years previous, from South Carolina, 
under the local name of ^^ bill-bug.'* It was not scientifically deter- 
mined, and although a corn depredator, it is not probable that it was 
this species, for in another notice by him of the "bill-bug or corn- 
bug " in the Report of the Comminsioner of Patents for 1854 — Agri- 
culture, p. 67, which undoubtedly is an earlier notice of the same ex- 
amples, the color of the beetle is given as ** reddish-brown or reddish- 
black," which would not apply to S. sculptilis; moreover the figures 
given in plate 4, while approximately representing this species, do not 
show the quite enlarged terminal joints of the antenns which charac- 
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terize it. The gentleman (Senatx)r Evans), sending the beetles to the 
Department at Washington, gave tiie following statement of tliem : — 

The perfect insect eats into the stallL of corn, either below or just at the sur- 
face of the ground, where it deposits its egg. After changing into a grub, the 
iuseci remains in the stalk, devouring the subsuuce, until it . transforms into the 
pupa state, which occurs in the same cavity in the stallt occupied by the grub. It 
maltes its appearance the following spring in the perfect state, again to deposit its 
eggs at the foot of the young corn plants. These insects destroy the main stem, 
or shoota, thus causing suckers to spring up, which usually produce no grain, or, 
if any, of very inferior quality to that of the general yield. Swamp lands or low 
grounds are the places most generally attacked. 

Mr. Glover further states that General Fitzpatrick, of Alabama, and 
Colonel Pitchlynn, Chief of the Choctaw nation, both con-oborate the 
above statement of the habits of the species, and represent it as very 
destructive in Alabama, and on the Red river, in Arkansas, but that 
the planters have greatly diminished its numbers by pulling up the roots 
of the corn after the crop has been housed, piling them up in heaps 
and burning the whole mass. 

Similar additional testimony of the pi'esence of the curculio larva in 
the stems of corn, is given by Mr. G\o\eT {ibid., p. 68): " A black 
curculio with curiously sculptured thorax, Sphenophonis varyosus 
(Oliv.), was sent from New Jersey, where it was said to be very de- 
structive to young plants of maize in the field. It destroys them by 
piercing the stems, in which the larva lives and feeds." 

A Species Breeding in Conu 

If the above statements of the larvae of species of Sphenophoms liv- 
ing within the stalks of corn, from having been made by other than 
entomologists wei-e not entitled to full credence, we have, quite re- 
cently, the unqualified confirmation of the statements, in the testi. 
mony of a skillful entomologist, Mr. L. 0. Howard; of the Department 
of Agricultui'e. One of the larger curculios, Sphenophorns robustvs 
Horn, was reported as doing considerable injury to corn in South 
Carolina, last year.* Mr. Howard having been sent from the Depart- 
ment to study its habits, found as follows : — 

It actually breeds in corn. On tbe plantations alon^ the bottom-lands of the 
Oongaree and neighboring streams, as soon as tbe corn appears in the spring it is 
attacked by uuml)ers of tlie adult beetles. Stationing themselves at the bas<) of 
tlie stalk, and also burrowing slightly under the surface of the earth, they pierce 
the stalk and kill many plants outright, leaving others to grow up dwarfed and 
distorted. The whole field bsH frequently to be plowed over and replanted. The 
t;gg8 are probably laid at this time or a little later, at or near the surface of the 
ground. The young larva, hatching, works downwards, and may be found at ai- 

^Sphenophofus pfHinaxOWv.f alfiu iujiires curu, iu the South ^iiuni), uud jS. pat^vulus 
Gyll., in Miiutouri (Riley). 
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— one of the grasseg, and the one which, from the rich natriment that 
it affords, might be expected to be chosen in preferenoe to all otben, 
when selection is to be made. 

Food-plants of Allied Species. 

The larvflB of many species of the CurculionidtB are known to lire 
within the stems of growing plants — some within aqnatic plants: 
the habitat is so common that the species need not be enumerated in 
illustration. On two occasions, Lixus rubellus Rand., was obserredin 
large numbers, in the month of September and later, in a pond in 
Massachusetts, clinging to the flowers and leaves of Polygonum amphx- 
bium, under conditions which rendered it probable that the IarT» had 
lived in the submerged stems^of that plant. Some of the beetles which 
were upon the wing, alighted upon the boat of the narrator of the 
above occurrence, as a resting-place, it may be presumed, in the absence 
of other floating wood. 

Habits of an Allied Species. 

Of another species of the genus — Lixus concavun Say, its opera- 
tions upon its food-plant are so much like those of S. Bculpiilis upon 
corn, and, we believe, indicative of what is to be hereafter learned of 
the method of egg-deposit of the latter, that we transcribe the ac- 
count : — 

lAxua cfmcavuB Saj, was found on the rhabarb or pie-plant. at Washington, in 
the act of boring into the stalk of the leaves and depositing its eggs in tbe holos 
thus made. On examining the plant, many of the leaves were foand to be yellow 
and faded. These injured leaves mostly contained eggs, and although no larrs 
were found at the time, it is highly probable that the larva of this insect caases 
considerable injury to the plants thus perforated, as an allied European spedes, 
lAxui parapleetieus is stated to reside in the stems of 3iuin or water-pannip. 
(Glover : Itept, CommU, Agrieul, for 1870, p. 71.) 

Sphenophonu Larvss Living in Com. 

Mr. Glover (ibid., p. 68) mentions a Sphenophorus, sent to the 
Agricultural Department several years previous, from South Carolina, 
under the local name of ^^ bill-bug.'* It was not scientifically deter- 
mined, and although a corn depredator, it is not probable that it was 
this species, for in another notice by him of the *' bill-bug or corn- 
bug " in the Report of the Covimissioner of Patents for 1854 — Agri- 
culture, p. 67, which undoubtedly is an earlier notice of the same ex- 
amples, the color of the beetle is given as ** reddish-brown or reddish- 
black," which would not apply to S. sculptilis; moreover the figures 
given in plate 4, while approximately representing this species, do not 
show the quite enlarged terminal joints of the antenns which charao- 
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srize it. The gentleman (Senator Evans), sending the beetles to the 
department at Washington, gave the following statement of them : — 

The perfect insect eats into the stallL of corn, either below or just at the sur- 
tee of the ground, where it deposits its egg. After changing into a grub, the 
teed remains in the stalk, devouring the sulMtauce, until it . transforms into the 
upa state, which occurs in the same cavity in the stalk occupied by the grub. It 
kakes its appearance the following spring in the perfect state, again to deposit its 
j^ at the foot of the young com plants. These insects destroy the main stem, 
r shoota, thus causing Buckers to spring up, which usually produce no graiu, or, 

any, of very inferior quality to that of the general yield. Swamp lands or low 
rounds are the places most generally attacked. 

Mr. Glover further states that General Fitzpatrick, of Alabama, and 
lolouci Pitchlynn, Chief of the Choctaw nation, both con-oborate the 
bove statement of the habits of the species, and represent it as very 
estructive in Alabama, and on the Red river, in Arkansas, but that 
16 planters have greatly diminished its numbers by pulling up the roots 
r the corn after the crop has been housed, piling them up in heaps 
ad burning the whole mass. 

Similar additional testimony of the pi'esence of the curculio larva in 
16 stems of corn, is given by Mr. Glover {ibid., p. 08) : " A black 
irculio with curiously sculptured thorax, Sphenophonis caryosus 
Dliv.), was sent from New Jersey, where it was said to be veiy de- 
ductive to young plants of maize in the field. It destroys them by 
iercing the stems, in which the larva lives and feeds." 

A Species Breeding in Corn, 

If the above statements of the larva? of species of Sphenophonis liv- 
ig within the stalks of corn, from having been made by other than 
itomologist^ were not entitled to full credence, we have, quite re- 
mtly, the unqualified confirmation of the statements, in the testi- 
lony of a skillful entomologist, Mr. L. 0. Howaixl; of the Department 
r Agncultui'e. One of the larger curculios, Sphenophoi'us robustns 
;orn, was reported as doing considerable injury to corn in South 
arolina, last year.* Mr. Howard having been sent from the Depart- 
lent to study its habits, found as follows : — 

It actually breeds in corn. On the plautationR alonp: the bottom-lands of the 
[mgaree and Deighborlng streams, as etoon sr tbe corn appears in the spring it is 
tacked by uumbera of the adult beetles. Stationing themselves at the bas<) of 
le stalk» aud also burrowing slightly uuder the surface of the earth, they pierce 
le stalk aud kill many plants outright, leaving others to grow up dwarfed and 
storted. The whole field hsH frequently to be plowed over and replanted. The 
^s are probably laid at this time or a little later, at or near the surface of the 
"ouud. The young larva, hatching, works downwards, aud may be found at aU 

*i^k€nopkorus pfHinaxOWy.f alsu iujures curu, iu the South ^ilurii), uud i>. pai^ouliu 
ylL, in BlitMOuri (Riley). 
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moat any Age in the tAp-root. A few Individuals work upwards into the first sec- 
tiou of tlie Ptalli, hut only, it would seem, after having consumed all available 
piih below ground. At full growth, the larva will have consumed the pith of the 
stalk for from four to five inches, dwarfing the stalk, preventing the make of the 
ear, and causing the lower leaves to turn brown and wither. The larva has the 
general characters of other described larvae of the genus. The pups are found in 
cavities opposite the first suckers, surrounded by excrement compactly pressedw 
Hs to form a sort of cell. The beetles make their appearance iu the fall (one 
specimen issued as early as August 30) and hibernate as adults mainly in the 
stalks (Kiley ; American Naturalist, xv. 1881, p. 915). 

S. sculptilis has Probably Similar Habita 
In view of the above history, it would seem that there can be no 
longer any doubt of the breeding-place of S. sculptilis. Its habits aud 
transformations will have to be those of S. robtistus^ and as soon hs 
opportunity offers for the examination, it may confidently be expected 
to be discovered placing its eggs in the punctures made by its beak, or 
that the larva will be found within the roots during the summer, after 
the injuries of the imago in wounding the young shoots and causing 
a flow of the young sap, have ceased. Its smaller size (0.30-0.36 incli)* 
compared with that of «S'. rohustus (0.48-0.50 inch), might permit of 
its occupancy of our northern corn without the tangible evidence of 
its presence as is given in the dwarfed canes and blighted eara of the 
Southern fields. 

The Lanrse Should be Sought for in Corn. 
It is important that the life-history of this species should be satis- 
factorily completed, by the establishment, through actual observation, 
of the above habits, which, in consideration of reasons pi*esented, we 
have deemed it safe to assign to it ; and it will not be difficult to do 
80. Stalks of corn, where the operations of the beetles have been ob- 
served in the spring, should bo examined after the removal of the corn 
in the autumn, for the detection of the pup£e, which could easily be 
found if therein, within their burrows, readily disclosed by sections of 
the stalks near the roots. If young shoots pierced by the beaks of the 
beetles in early spring, were carefully examined,* the eggs, if present, 
should be discoverable at the bottom of the punctures — the wounds, 
which alone have hitherto attracted attention, being made perhaps 
quite as much for the deposit of the eggs, as for the extraction of the 
sap. 

The Injnries Perhaps Underestimated. 

Although this corn-curculio has not been generally recognized as a 
serious pest, and may not be injurious over a wide extent of territory, 
yet, as it has an extensive distribution, extending from the Atlantic 
to the States beyond the Mississippi, it is not improbable that it may 

*! would be fi^lad to have some of the punctured shoots sent to me for ezaminatioo. 
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be the unsuspected cause of much of the injury to young corn which 
16 charged to cut-worms and other insects. When, therefore, the 
young shoots are observed to be injured from some uot apparent cause, 
search should be made for this beetle beneath the ground, where, if 
present, by carefully removing the surface soil, it will be found, near 
to, or with its beak inserted in, the plant. 

Bemedies. 

Presuming that the history of the species is now substantially known, 
the following recommendations may be made for the arrest of its in- 
juries: — 

Fir^ty For the destruction of the beetle : Where it is known to occur 
in a field, it is probable that a handful of sand, well moistened with 
kerosene oil and dropped around and among the shoots of a hill, will, 
as the oil is carried into the soil by rains, kill the beetles. If, upon 
examination, this shoiUd be found ineffectual, then the soil should be 
carefully removed by hand from the hills showing the attack, and the 
beetles collected and destroved. 

Second, For destroying the eggs ami young larvm : If eggs be dis- 
covered in the punctures made by the beetle, then, just as soon as the 
effect of the attack is observed, the shoots should be pulled up. 
Their speedy drying, under exposure to the sun, would probably be 
fatal to the contained eggs or young larvae, but it might be more pru- 
dent to collect them and carry them from the field. 

Third, For destroying thepupw: If this precaution should be neg- 
lected and the insect be found pupating in the stalks in the autumn, then 
by cutting off so much of the base of the stalks as may be found to 
harbor them, and burning them, as was done with the Sphenophorus 
occurring in Alabama and Arkansas {ante, p. 261), all the contained 
pnpie may be destroyed. Unless the species breeds also in some other 
plant, this method wQuld effectually arrest its spread. Mr. Glover sug- 
gested that the roots and stalks might be gathered in heaps, and quick- 
lime applied in layers to them, which would kill the pupae while the 
material would be particularly useful, upon its decomposition, as a 
manure where lime is needed for the soil. 
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Mnrsrantia hlstrionica (FabD). 
The Harlequin Cabbage-Bug. 

(Ord. HEMIPTERA : Subord. HETEROPTERA : Fam. CYDNIDA.) 

Hahn : " Wanzenartigen Inciecten, ii, 183, p. 116, f. 196." 

Stal : •* Enumeratio Hemlpt., ii, p. 37, no. 4." 

Walsh : in Pract. Entomol., I, 1866, p. 110; in Prairie Farmer, xviil. 1866, p. 152. 

LiNCBCUM : in Pract. Entomol., i, 1866, p. 110 (history, habits, etc.). 

Qlovbr : in Rept. Commis. Agricul. for 1867. (1868), p. 71 (fig. and brief notice); 

Id. for 1870. p. 90 ; Id. for 1871, p. 84. f. 18 ; Id. for 1875, p. 16, f. 8 (nat. 

history, remedies, etc); lb., p. 187 (remedies); MS. Notes Journ.-Hemip, 

p. 68. pi. 2, f . 22 (references, localities, habits, etc.)— Prec. as Strachia 

hUAnonicha, 
RiLBT ; in Amer. Entomol., ii. 1870. pp. 79,80, 154. 155. 177; Fourth Ann. Rept. 

Ins. Mo.. 1872, pp. 85-88. f. 17 (history, ravages, eggs, etc). 
Bethunb : in Rept. Ent. Soc. Ontario for 1871. (1872). p 87. 
LiNTNBR : in Count. Gent , xl. 1875. p. 892 (remedies) ; Id., xli, 1876, p. 505 ; Id., 

xliii, 1878, p. 616 (remedies, etc.) ; Id., xlv, 1880. p. 679 (description, 

history, remedies, etc.). 
(Jhlbr : in Bull. U. S. G.-G. Surv. Terr., i, 1876, p. 290, (p. 24 of sep. pag.), pi. 

19, f. 9 ; Id., iii, 1877, p. 404. 
Packard : in Hayden's Ninth Ann. Rept. U. S. G.-G. Surv. Terr., 1877, p. 755- 

757, f. 27 (habits, description, distribution, etc.). 
Thomas : Sixth Rept. Ins. 111., [1877], pp. 59,60 (brief general notice). 

A Sonthem Insect 

The Harlequin Cabbage-bug is a southern insect, the first informal 
tion of which came from Texas in the year 1866, when it destroyed all 
the cruciferous plants in a number of gardens. Since that time, it has 
gradually worked its way northward. Although no complaints have 
yet been received of its ravages in the State of New York, it has prob- 
ably at the present time, judging from its observed rate of progress, 
made its appearance in the southern counties of the Stata It is there- 
fore important that our cabbage and turnip culturists should, in ad- 
vance, inform themselves of the appearance and history of this pest, 
which is steadily moving toward them, in order that those who hold 
the advance ground of the invasion may interpose every possible im- 
pediment in the way of its permanent occupancy and its northward 
extension. 

During the last two yeare, several statements have reached me from 
localities in Virginia and Tennessee, detailing the injuries inflicted by 
this bug upon cabbages, and asking for remedies against it. A corre- 
spondent from Ivy Depot, Va., under date of Sept 24th, writes : "I 
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send for examination, by mail to-day, some specimens of a bug that 
for the last year has utterly destroyed the cabbage crop in this section, 
and this year, duiing the months of August and September, has 
blighted and ruined over a thousand heads of cabbage in my garden. 
After the cabbages are all sucked dry, the bugs attacked my summer 
turnips, and totally annihilated them. They then commenced to 
snck the bunches of late grapes, and the shoots on some of my late 
corn, gathering in great numbers near the young silk." 

Description. 

TJie Imago. — The above insect is 'a true bug, of the order of Hemip- 
iera and of the sub-order of Heieropiera. It resembles in shape the 
well-known squash-bug, and feeds in the same manner by means of a 
beak, or proboscis, bent beneath its body when not in use. It measures 

three-eighths of an inch in length, 
by nearly one- fourth in width. It 
is conspicuously marked in shining 
blue-black, dull orange and white, 
as follows: The black head has two 
short lines upon it of yellowish- 
white ; the thorax is orange, wilh 
a ring of black on each side, cen- 
tered with a triangular orange spot, 
or with the black diminished, and 
MjR2Aif??;"^mHio?icAl^^^ ring either interrupted, or 

and papa, enlarffed; <?. the egj^s. natural size; broken intO tWO SpOtS. The COria- 
a, side view of the egffs showing the bands ; /. t . 

«, end view of same, showing the lid for the ceous portions of the Wing-COVers 
escape of the lan^a;/, the adult insect; a, /«u«w«««.^>«:»:,*«. fk** zt^*^^^^*.^^\ 

the ^e, with expanded wings. (Riley./ (characterizing the Heteroptera), 

are orange, crossed obliquely by two 
black bands, and their t^ps are black. The scutel (the large triangular 
piece covering the central portion of the body), is black, with a pale 
yellow spot at each anterior angle, a black terminal tip and a central 
cross of orange. Beneath, the joints of the abdomen bear upon their 
margin a row of triangular white spots, and intermediately there are 
three rows of parti-colored spots in orange and white. The adult in- 
sect is represented at/ in Fig. 77, and at g^ with wings expanded as 
in flight 

Tlie Pvpa, — The pupa resembles the perfect insect in marking and 
coloring, but may be at once distinguished by having wing-pads in- 
stead of wings : it is shown at b. 

Tlie Larva. — The larvte are smaller, less angular, are without the 
large scutel and wing-pads, and are a pale green where the more ad- 
vauccld forms ai^ orange. Their general appearance is shown at a. 
34 
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The Eggs. — The eggs are beautiful objects, and are easily recogniz- 
able. They are cylindrical, with rounded extremities, placed on end, 
and cemented together by their sides. They are white, tinged with 
green apically, with two black bands, the upper one of which is twice 
as broad as the lower, and placed a little nearer to the extremity of 
the egg. The apox is strikingly marked with a black crescent border- 
ing the slightly depressed lid (which opens upon a hinge for the es- 
csipe of the larva), and occupying rather moie than one-half of its cir- 
cumference. The length of the egg is about one-half greater than its 
diameter, measuring 0.034 in. by 0.052 in. A cluster of the eggs, 
twelve in numbei, wtis found deposited within a box containing some 
of the bugs which had been sent to me for determination, from Nash- 
ville, Tenn., early in September. They were arranged in three rows of 
three, four and five eggs each. They are frequently found on cabbage 
leaves, placed in two rows, side by side, of six each. At c, in the fig- 
ure, two rows of the eggs are represented in their natural size ; at d 
and By enlarged side and end views are given, showing the band and 
the apical lid. 

Hatnral History. 

The history of this insect has not been very minutely worked out. 
The eggs are deposited upon the young plants early in spring (middle 
of March or earlier, in Texas), by the individuals which have survived 
the winter, hidden under rubbish piles and other retreats. They 
hatch in about six days, when the young larvae produced by them com- 
mence feeding on the juices of the plant by means of their sharp 
pointed proboscis which they insert in the leaf. After feeding for a 
while and undergoing some meltings, the precise number of which has 
not been observed^ with a considerable increase in size, the wing-pads 
make their appearance, indicating the pupal stage. Some additional 
meltings carry it through to its perfect state. Under favoring circum- 
stances, the entire development of the insect, from its hatching to its 
final stage, is accomplished within two weeks. Eggs are deposited for 
a second brood, which are again followed by additional broods in the 
Southern States — how many, it is not known, but they continue un- 
til arrested by the advent of severe cold. At their extreme northern 
limit, there may not be more than two broods. 

Distribntion* 

First noticed in Texas, in 1866, as before stilted, it seems, from that 
time, to have been making steady progress northward. It was observed 
in Missouri, in 1870, and five years later, it had reached the central 
portion of the State. Pi of. Thomas, as State Entomologist of Illinois, 
recorded it from Jackson connty. 111., — the latitude of the southern 
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boundary of Maryland. Uhler, in his List of Hemiptera of the Region 
West of the Mississippi, gives the following statement of its distribu- 
tion : — 

" It inhabits Ouatemala, Mexico, Texas, Arizona, Indian Territory, 
California, Nevada, Colorado, and from Delaware to Florida and 
Louisiana. In the Atlantic region it seems to be steadily but slowly ad- 
vancing northward. Its introduction into Maryland has been effected 
since the late war, and now [1875], it is known as far north as the 
vicinity of the Pennsylvania boundary-line in Delaware. In the Mis- 
sissippi Valley it appears to be equally common, particularly in the 
States of Illinois and Missouri." 

Its presence in Colorado as a serious injury to the farmers, and its 
occurrence at Denver, where it was observed by Prof. Uhler, proves its 
capability, although a Southern species, of sustaining itself even north 
of the isothermal line of 40° Fahr. Allowing it this range, will admit 
of its future extension into the Western States, at least over the 
southern portions of Minnesota and Wisconsin, and eastward, entirely 
over the States of New York and Vermont, the southern portions of New 
Hampshire and Maine, a large portion of the Province of Ontario, up to 
48° of north latitude, and the Province of Quebec southward of a 
line north of the St. Lawrence River. This extension, we believe, will 
be only a question of time, for its progressive march seems as steady, 
although not so rapid, as was that of the Colorado potato-beetle. Its 
distribution over the northern portion of the United States cannot 
but operate as a serious check upon the culture of cabbage, and may 
prove even more disastrous than the introduction of the cabbage but- 
terfly, Pieris rapes, for the ravages of this latter insect are more within 
our control, and are also limited by parasitic agency. 

Injuries. 

The harlequin cubbage-bug is not confined to cabbages, but feeds 
also on turnips, radishes, mustard and other cruciferous plants, and 
Prof. Uhler has informed me that it also attacks curcubitaceous plants. 
Mr. J. W. Moore, of Johnson Town, Northampton county, Va.,* to 
whom I am under obligation for information concerning this insect, 
has written me that last year it entirely destroyed the cabbage crop in 
his neighborhood, and that the present year, few cabbages having been 
set out, it has made sad havoc with his ruta-bagas, upon which they 
were still preying as late as the first of November. In only one in- 
stance have we heard of its attacking other plants than those belong- 
ing to the order of Crucifcrae — that noticed in the commencement of 

*The valuable notes upon injurious insects, together with examples of rare species, from 
time to time communicated to me by Mr. Moore, show a cultivated observation of insects 
and their habits, and a highly commendable desire to aid in the advancement of economic 
entomology. 
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this article, where it«wa8 reported as injuring late grapes and corn. 
When cabbage leaves are punctured by them, tlie leaf, it is said, im- 
mediately wilts, as if some poison had been injected into it, and soon 
becomes quite withered. Of so serious a nature is the injury, that a 
half-dozen grown insects, according to Dr. Lincecum, will kill a cab- 
bage in a day. 

Difficult to Destroy. 

This bug is among the number of those dreaded insects whose dep- 
redations we know not how to prevent by any of the ordinary plant 
applications. Sprinkling the plants with salt, lime, ashes, dust, soot, 
etc., has been i*ecommended, but these and all similar means prove of 
very little service, as the insect easily penetrates through them into 
the interior to obtain its food in the unaltered juices of the plant 
Even the popular insecticides — hellebore, pryeth rum, Paris green, and 
London purple, as ordinarily applied, fail to destroy them, as the fol- 
lowing experiments tried by me will show : Examples of the different 
stages, of larva, pupa and the perfect insect, were dropped into jars 
of the four insecticides above mentioned, and rolled over and over in 
the powders until thoroughly covered by them. They were then 
placed in separate boxes and exaniined from time to time. Those from 
the pyrethrum and hellebore jars showed for a few hours some diflS- 
culty in locomotion ; the others appeared unaffected. The following 
day they were all in full vigor, with the exception of a single pupa, 
which was in a weak condition when placed in the hellebore, and its 
death within a day or two thereafter may not have resulted fi-om its 
hellebore dusting. The hellebore and pyrethrum had been obtained 
fresh from the druggist expressly for the experiments. There is no 
reason to believe that the above substances, if applied in water to the 
insects upon their food-plants, would have proved more effectual, for 
as they can neither be absorbed by the leaves to any appreciable extent, 
or the arsenic of the arsenical preparations taken up in the circulation 
by the rootlets, the plant-juices, upon which alone the insect subsists, 
cannot be affected by even such poisonous applications. 

Absence of Parasites. 

No parasites are known to prey upon the species, nor is there knowl- 
edge of its being eaten by poultry or any bird. It is stated (Glover^s 
Manuscript Aoies on the Bemtptera, p. 44), that in South Carolina, 
another insect, belonging to the same order of Hemiptera — Lepio- 
fflossus phyllopus (Linn.) — has been seen in the act of destroying i t, by 
impaling it upon its proboscis, and sucking its juices. Unfortunately 
this fratricide — the murderer and the victim both belonging to theP(?/J- 
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iafomotdcB — has only a distribution throughout the Southern States,** 
but it is not impossible that it raaj be discovered following its prey in 
its northern extension. For a figure of the species, see Saunders' In- 
sects Injurious to Fruits p. 386; f. 396. 

Means of Destmotion* 

Sprinkling with hot water. — In a cabbage plat of modem extent, as 
in H garden, it is possible that the young bugs, while in their larval or 
pupal stages, may be killed by sprinkling them with hot water of as 
high a temperature as the young plants will bear, which may be ascer- 
tained by experimenting first upon a few plants. The thicker encase- 
ment of this insect enables it to endure a greater degree of heat than 
that which has been found to be sufficient to destroy the caterpillars of 
the cabbage butterfly, viz., 140® Fahr. 

Trapping with cabbage leaves, — It is stated that the bugs have the 
habit of forsaking the plants on cold nights and hiding under leaves or 
sticks lying on the ground, and that advantage can be taken of t|^is 
habit by providing them with an attractive shelter of cabbage leaves, 
placed between the rows, which may be lifted early in the morning, 
and the bugs which have soaght their shelter, brushed off and de- 
stroyed. Wilted cabbage leaves appear to have a special attraction for 
them. 

Burning rubbish piles, — It has also been recommended that, in the 
autumn, the waste leaves, weeds, stalks, etc., be collected in piles, to 
which the bugs may retire for hibernation as winter approaches. These 
should be examined occasionally, as soon as the nights become cold, 
and if many are found hidden beneath them, the piles are to be burned, 
and by this means the spring broods may be materially diminished. 

Destroying the first broods, — Unquestionably the most reliable method 
of controlling this insect is to destroy the first brood. The eggs, from 
their being deposited in clusters, may be easily discovered on the 
young plants, if search be made for them, and destroyed. An easier 
method, however, involving less time and labor, is to destroy the young 
insects, by passing between the rows of the young plants every two or 
three days, and by a single tap with a stick knocking them into a ves- 
sel containing some kerosene oil. If, before striking the plant, it is in- 
clined over the vessel (the insect quickly drops to the ground when 
disturbed), very few need escape. With the first brood thus disix)sed 
of, the Embseqnent depredations cannot be serious. Neglected gardens 
in the vicinity may send out individuals to lay the eggs for later broods, 
but their comparatively small number would allow of their being easily 
controlled. 

*Uhler*s lAH of HtmipUra^ p. 82 of separate pagination, where also three congeneric 
species are given, which are also southern and western forms. 



270 FIRST ANNUAL REPORT OF THE STATE ENTOMOLOGIST. 

Hand-picking. — That the collection of the bugs for destruction, 
either by the method above given, or by the more tedious one of hand- 
picking is practicable and successful, is shown by the statement of Dr. 
Lincecum, of Texas {loc. cit.\ "By the first of April iHiiscovered 
that the insects had commenced on my radishes and cabbages, and I 
began picking them off by hand and tramping them under foot. Rj 
that means I have preserved my four hundred and thirty-fqur cab- 
bages, but I have visited every one of them daily for four months, find- 
ing on them from thirty-five to sixty full-grown insects every day. Al- 
though many have hatched in my garden the present season, I have 
suffered none to come to maturity, and the daily supplies of grown in- 
sects that I have been blessed with are emigrants from other gardens." 
Another gentleman from the same State, in the latter part of February, 
1870, gathered and destroyed, within a few days, forty-seven thousand 
of the bugs. • 

Mifli Ormerod's Suggestions. 

From a statement in the Fourth Missouri Fntomological Report, p. 
38, that '' the cabbage-grower in Europe is pestered with a bag 
{Strachia ornata Linn.), which bears a general resemblance to our in- 
sect in color and ornamentation," I endeavored to obtain some infor- 
mation of the nature of its injuries, and the means used abroad for its 
destruction. In a letter from Miss Ormerod, in reply to my inquiries, 
she expresses regret at not being able to find any notice of its injuries 
except a brief note of Dr. Taschenburg (merely stating that it feeds on 
cabbage, has an extensive distribution, but is found in too small num- 
bers to be regarded as injurious), or any published suggestion of 
remedies. In the absence of such publication she has very kindly com- 
municated to me her ideas of what would prove serviceable in similar 
cases, in England, as follows : — 

Noting that ** the individuals which have survived the winter hidden 
under rubbish piles and other retreats," are the originators of the first 
attack of the year, I would advise as far as possible clearing all un- 
necessary rubbish away. I do not know how you manage in America, 
but here there is often a great deal of needless rubbish left about 
in gardens, and on the ground around wood-stacks, hay-stacks and the 
like, and the remains are left of such stacks to afford shelter to 
every kind of insect vermin. I would gather these up and burn them 
on the spots where they are, if possible. 

When cabbage ground has been infested during summer I would 
trench, — I mean dig, turning the top portion of the ground to the 
bottom, so that the ** bugs" may be buried so deeply that they cannot 
come up aji:ain : I should think that one spade deep would be enough, 
but two spades or as gardeners here call it, two " spits" deep, is a very 
thorough application. 

Gas-lime applied fresh from the works is a most excellent means of 
killing every thing it touches, insect or plant;, and I look on a 
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dressing of this laid on the surface of the ground when the crop is 
cleared oli as a most useful treatment. Of course, until atmospheric 
action has converted the poisonous matter into sulphate of lime, it is 
hurtful to a serious extent to the crop, but if it can be laid on bare 
ground and so left till purified it does good by killing the insects first, 
and as a good manure afterward. 

If objected to in this form, I should think that it might be very 
serviceable if thrown as a dressing, after about three months' exposure 
to the air, amongst the infested plants. I find this form of application 
very serviceable both against slugs and cabbage-moth caterpillars, 
(*' surface" caterpillars as we call tnem). There is enough scent of 
sulphur still remaining to make the application very unpleasant to 
those '' pests,'' and at this stage the gas-hme has become a safe manure. 

Paraffin is being found useful here either mixed with water, or as a dry 
dressing in sand or ashes. Just enough paraffin to moisten the sand, 
not clog it, and a very small quantity of this placed around the infested 
plants has been found serviceable. 

I think that these two remedies might be of use from their scent 
pervading the air, and also as they would make the gronnd a very un- 
pleasant nightly resort or temporary shelter. 



PcBcilocapsas lineatas (Fabr.). 
The Four- Lined Leaf- Bug. 

(Ord. HEMIPTERA : Subord. HETBROPTERA : Fam. PHVTOCORIDA.) 

LygcBU* Unealut Fabr. : " Ent. Sysi. Suppl . 17ft8, p. 641, uo. 324 ; Syat, Rhyng., 

1801. p. 234. no. 152." 
Capius 4fffittatu$ Sat : Heterop. Hemip.. 1882. p. 20 ; in Trans. N.T. St. AgricaL 

Soc. for 1857 xvii, 1^58, p. 784 (description). 
Phytoearis belltu Emmons : Nat. Hist. N. Y.-Agricu1.. v. 1854, expl. pi. 80, f. 1. 
Cap»tu 4-viUaiu8. Wlsh.-Ril.: in Amer. Entoraol.. i. 1869, p. 246 (brief notice). 
Capni* quadriviUattu. Pack. : Guide Stud. Ins., 1869. p. 550 (mention). 
Phytoeoris UneeUua Fitch : Thirteenth Rept., in Trans. N. Y. St. Agricnl. Soc. 

for 1869, zxix, 1870. pp. 518-522 (general account). 
Cap$u9 iPhyt.) quadrivittatus. Ls Baron : First Ann. Rept. Ins. 111., 1871. p. 61 

(habits and description). 
Capswi{Phyt.)quadrivUtatUM. Saunders: in Rept. Ent. Soc. Ontario for 1871, 

(1872). p. 40 (food-plants and brief notice). 
Lygui lineattm. Qlovbr : in Rept. Ck>mmis. Agricul. for 1875, (1876). p. 125. f.88. 

(brief mention); MS. Notes Journ.-Hemipt.. 1876. p. 46. pi. 1, f. 9 (habits* 

and food-plants). 
Lygvs lineatui, Uhlkr : in Bull. U. S. G.-G. Surv. Terr , iv, 1878. p. 506 (distri- 
bution) . PaeUoeapsus UnecUus^ in lit.. April. 1883. 
PcBcUoeapntM lineatus. Saunders : Insects Injurious to Fruits. 1883. pp. 350-51, 

f . 864 (injurious to red currant). 

Attack npon a Currant Boah. 

During the month of Jnne, this species was very numerous upon a 
black currant bush {Ribes nigrum) in my garden. Attention was first 
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called to it by the curling of the leaves, suggesting at first, as the prob. 
able cause, a serious attack by the currant Aphis, Aphis ribes Linn. Ex- 
amination showed that instead of the characteristic bulges and blister- 
like elevations and brownish-red color caused by the Aphis, the leaves 
were more irregularly curled, and were dotted, often very closely, with 
small round spots, looking as if the surface had been eaten away. 
When, however, the real author of the injuries was detected, and its 
operations observed, it could be seen that the appearance produced 
was the result of the extraction of the parenchymal matter by means 
of the insect's proboscis through the puncture marking the center of 
each spot. If the leaf was held up to the light, a day or two after its 
becoming scarred, the spots were semi-transparent ; later, they became 
partially opaque and presented a dull yellowish appearance. 

The tender, terminal leaves of thebUsh were the first to be attacked. 
As they became thickly sprinkled with the spots, they dried and 
crumpled, and no longer giving sustenance to the bugs, they were 
deserted for the leaves next below on the stem. Leaf after leaf was 
thus attacked and injured, until a leaf entirely free from injury could, 
with difficulty, be found upon the entire bush — a large one — 
its branches spreading eight feet in extent. Only the more tender 
leaves toward the tips of the twigs died from their injuries, while the 
older and larger ones showed different degrees of drying, discoloration, 
and distortion. 

First Hotice of Attack. 

The commencement of the attack of the insect was unnoticed, for it was 
then in its larval state, and its injuries were so inconsiderable as not 
to attract attention. It probably commenced its operations in the early 
part of May. They were first observed by me about the 10th of June. 
At this time, all, or nearly all, were in their pupal state: none had 
reached their final stage. Several of the pupae which I had collected 
and confined in a glass jar with leaves to feed upon, changed to their 
perfect winged form on the 13th of June. The pupae continued to be 
found upon the leaves until the 20th of the month, by which time, all 
had completed their transformations. 

The Perfect Insect. 

The insect is represented in Fig. 78. A careful description of it was 
made by me for publication — not recalling at the time, that one had 
already been presented by Dr. Fitch, in his 13/A Report on the Insects 
of fhe State of New York, On comparing numerous examples of the 
insect with his detailed description, it was found to be so remarkably 
exact and so elaborately complete, as to render it decidely preferable 
to my own. As its publication is confined to the volume in which it 
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was given,'* and as there are many who may not have convenient ac- 
cess to the volume, it is herewith reproduced : — 

** This bug is of an oval form, more than twice as long as wide, flat- 
tened, moderately convex both on the back and on the under side, with 

the surface on the upper side smooth and shining 
and destitute of any hairiness. 

The head is small, more broad than the an- 
terior end of the thorax, but scarcely half as wide 
as its broadest part, four times as broad as long. 
Viewed in front it is triangular. In the male it 
is orange-red, in the female orange-yellow. The 
nose is represented by an elevated oblong black 
Fio 78.-The four-lined leaf- gpQf ^o the lower end of which the beak or 

bugPUBCILOCAPSUS LINBATDS, *^ . . 

three times the natural size, trunk is. joined. This reaches slightly beyond 
the base of the first pair of legs. It is tapering, four-jointed, orange- 
yellow, the first joint black in front, the second joint black on the sides, 
and the last half of the fourth joint black. The eyes occupy the outer 
corners of the head, and are smallish, protuberant, oval, and blackish- 
brown. The antennse almost equal the body in length. They are 
slender, tapering, bearded with fine, short, inclined hairs, black, with 
their basal part pale yellow. They are four-jointed, the first joint 
thickest and slightly longer than the width of the head, thicker toward 
its tip, its surface glossy and uneven ; second joint more slender than 
the first and double its length, scarcely thicker in and beyond its mid- 
dle than toward its base ; third and fourth joints quite slender and 
thread-like, the third rather longer than the first, the fourth but half 
the length of the third. 

*' The thorax is more broad than long, its sides straight and strongly 
converging, its base twice as broad as its apex, the basal edge straight 
in the middle and curving forward on each side with the outer corners 
bluntly rounded ; the apex margined by a roundly elevated line of a 
lemon-yellow color, the surface convex and inclining obliquely down- 
ward and forward. Across its anterior third it is roundly elevated, 
smooth and polished, and of the same color as the head, this elevation 
having on its anterior face near its middle two shallow punctures, and 
commonly a similar puncture on each shoulder; and in the middle of 
its hind edge is a slight depression in which two shallow punctures 
close together may usually be seen. The remainder of the surface is 
minutely punctured and lemon-yellow, with four black stripes, which 
are larger in the males, the middle ones often as broad as long, more 
broad than the space between them, widening backward and almost 
twice as broad at their hind as at their fore ends, with their hind ends 

J ^m— ■ ■ I ~J ^ _ ^^^ 

"^Tram. N. Y. St. Agricul. Soc. for 1869, xxlx, 1870, pp. 617, 518. 

35 
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slendei'ly separated from the hind edge ; the onter stripes slender and 
more than four times as long as broad, separated from the outer edge 
by a slender yellow line, and the space between them and the inner 
stripes nearly as wide as that between the latter. The scutel is large, 
triangular, lemon-yellow, sometimes orange in the males, its outer 
angles black, this color thus connecting the middle stripes of the 
thorax with those of the wing covers. 

'^ The wing-covers at their base equal the thorax in width, and be- 
come slightly wider across the middle. They are of a leathery texture 
with the hind ends thin and membranous. The leathery portion is 
bright lemon-yellow, minutely and irregularly punctured, ending in a 
triangular piece which is separated by a transverse suture. On each 
wing-cover are two black stripes, continuous with those upon the 
thorax. Outer stripe commencing as ^ slender point on the anterior 
edge of the outer margin, gradually widening and receding nearly half 
its width from the margin as it extends backward, its rounded hind 
end commonly touching the transverse suture, and beyond this is a 
large black dot, upon the triangular piece slightly forward of its 
center. The inner stripe is usually broader than it is on the thorax, 
as is also the space between it and the outer stripe, whilst between it 
and its fellow the space is narrower here than on the thorax and scutel. 
The membranous ends of the wing-covers are black and united with 
the hind ends of the middle stripes, and the outer end of their curved 
vein is pale yellowish in the females. The wings are smoky black and 
translucent, with opake black veins. 

** The under side is orange-yellow, in the male red, and without spots 
or marks in some specimens, whilst others have a black dot on each 
side of the breast, a black spot on the end of the body, and sometimes, 
forward of this spot is a short band on each segment 

" The legs are long and slender, the hind pair much longer than the 
others and their thighs thicker. They are dull yellowish -white, trans- 
lucent and glossy. The thighs are long, cylindrical and bearded with 
fine short hairs and along their under sides a few longer ones. Toward 
their tips are two black bands which are sometimes united more or 
less, the upper band commonly broader, and on the four forward legs 
both bands extending but half way round. The trochanters or 
small smooth lobes on the base of the thighs are frequently 
black, and the fore thighs sometimes have an oblong black spot or 
cloud immediately below the trochanters. Hind thighs usually with a 
black line on their outer side, extending their whole length above the 
bands. The shanks are a third longer and much more slender than 
the thighs, cylindrical, bearded with small black spines, their tips 
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black, and a short black line on their outor side below the knee. The 
feet are more slender than the shanks and are three-jointed, the two 
first joints a little longer than thick, the last joint nearly as long as 
both the preceding, and black except at its base, with a pair of brown 
claws at its tip. 

'' Varieties, a. The outer black stripe on the thorax wanting. 

'' b. The black dot at the end of the outer stripe on the wing-covers 
wanting. 

^' c. The black bands above the knees wholly wanting, or replaced 
by one or two dots on the outer and inner sides of the hind pair." 

The Papa. 

The pupse, as in most of the Hemiptera, are equally active with the 
perfect insects (imagines), and.feed in company with them, yet they 
are easily to be distinguished. They are much smaller in size. While 
the latter measure (average of ten examples) 0.27 in. in length, and 
0.1 in. in width, the former average 0.16 in. long by 0.08 in. broad. 
They may at once be recognized by their wing-sheaths in the place of 
wings, which are black, with the exception of a pale yellow longitudinal 
stripe on their outer half, and reach only about one-half the length of 
the abdomen. The abdomen is black above on all of the eight seg- 
ments visible, except on their posterior and lateral margins ; beneath 
it is orange, with a central black streak on the last segment. The legs 
are pale ; the femora (thighs) are blackish at the base, with three 

« 

narrow black bands near their tip ; the tibisB (shanks) are also black- 
ish at their base, and under a lens, numerous minute black spines may 
be seen ; the tarsi (feet) are black at the base and tip. 

Transformation. 

The change from the pupa to the perfect insect was made in so short 
a time, that although more than a hundred examples underwent their 
transformation in a glass jar upon mytable where they were frequently 
examined, yet in only one instance was the operation detected. It 
proved so interesting, particularly in the attendant gradual change of 
color, that it was watched, and the following notes thereof taken : — 

When first discovered, the pupal integument had split upon the 
back and separated so as to show the larger part of the thorax of the 
inclosed insect, the basal portion of the wings and the intermediate 
scutellum ( v ). The characteristic and conspicuous black marks per- 
taining to maturity were entirely absent — the only shades observable 
being orange, yellow and white ; the thorax was pale yellow, the 
scutellum light yellow with its lateral angles orange ; the wings were 
white. In this condition the insect rested for a few minutes, with the 
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terminal balf of its wings still encased in their sheaths, and with no 
movement other than a tremulous motion of the feet. It then turned 
itself around for a few times and moyed several steps over the leaf, 
when it took position with its head directed downward, its front pair 
of legs holding to the leaf and the others detached. Slowly the 
abdomen was withdrawn from its encasement and the colorless wings 
from their sheaths. Soon the yellow stripes of the wings began to 
appear and insensibly to deepen. As yet there was no indication of 
the black stripes traversing the thorax and wings, or of the black of 
the membranaceous wing-tips. 

In twenty-five minutes from the observed commencement of the 
transformation (at 1 o'clock as noted), the wing-tips had fully ex- 
panded. The time occupied in the disengagement from the pupal case 
was not noted ; it could not have varied much from five minutes. At 
1 h. 15 m., there were indications of the black stripes in a duskiness 
of color. At 1 h. 40 m., the lines had deepened to a leaden hue and 
the antennae were dark. At 2 o'clock, all the stripes, the small spot 
toward the wing-tip, and the tip, had become blackish, and the bands 
on the legs were showing. When next observed, at 3 o'clock, the 
stripes were glossy jet black, and the mature coloring throughout had 
been assumed. 

While change of color frequently attends insect meltings, and usually 
to a greater or less degree the larval molts of the Lepidoptera, it is rare 
that so marked a change as that above noted, ranging from white to 
black, can be observed, and in so brief a time.* 

Continnation of the Attack. 

The latter part of June (29th), the insects were still quite destruct- 
ive in my garden, and had injured and disfigured a large number of 
plants, although effort had been made to check their depredations by 
daily killing numbers of them by hand. On July 16th, they were ob- 
served feeding on geraniums, the foliage of which they were rapidly 
destroying by the infliction of hundreds of unsightly and devitalizing 
blotches upon each leaf. The latest period of their continuance, ow- 
ing to my subsequent absence from home for several weeks, was not 
ascertained 

Life-History Incomplete. 

It will be seen from the above account that our knowledge of the 

*A thorough discussion of color in insects — its nature, source, production, kind.% 
changes, mimicrj, etc., and also of pattern — its origin, cause, purpose and yariabilitj — 
presenting the most advanced knowledge upon these interesting points — may be found in a 
paper ** On the Color and Pattern of Insects'' by Dr. H. A. Hagen, published in the /Vo- 
cetdingi of th€ American Academy of Arts and Sciences^ vol. xvii (N. S. ix), 1882, pp. 284- 
267. 
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life-history of this noxious insect is still incomplete. Dr. Fitch states 
that they pair about the middle of June, when they lay a crop of eggs 
from which another generation completes its growth before the end of 
the season. The oviposition has not been observed. Dr. Le Baron 
{loc. cit.) states that it deposits about twenty eggs, which are oblong, 
subcylindrical, flask-shaped, pale with white tips. It is believed to hi- 
bernate in its perfect stage, under decaying weeds, in crevices, etc., and 
to come forth in early spring to deposit its eggs on the stems of the 
plants which are the most attractive to it 

Food-Plants. 

Its first appearance in my garden was upon the black currant, as 
stated, from whence it seemed to spread to the surrounding vegetation, 
as the morning-glory, phlox, chrysanthemum, pinks, geraniums, day- 
lily, London-pride, sweet-pea, pig-weed, plantain and clover. Dr. 
Fitch records it also on red currant, raspberry, bittersweet, wiegelia, 
burning-bush, sumach, dahlia, snapdragon, soapwort and tansy. In 
addition to the above. Dr. Le Baron records it as very injurious to 
parsnips ; Mr. Wm. Saunders, as occurring on mint and Deutzia; and 
Dr. D. N. De Tarr has noted its occurrence the present year in his 
garden, in Albany, in addition to several of the preceding, on lettuce, 
common pea, radish, squash, cucumber and gooseberry. 

Very Injurious to Dahlias. 

It would seem from the above extended list of food-plants, to be a 
very general feeder on garden products, and it is certainly at times 
very injurious to several of them. Dr. Fitch has given the following 
94ccount of its injuries to one of its favorite food -plants :* " In the year 
1.858, I learned from A. F. Ghatfield, the florist in Albany, that upon 
^11 his dahlia plants that year, when the first flower-bud put out, these 
l>ngs assembled upon it, puncturing and poisoning it so that it 
'dithered. Two or three new flower-stalks would then shoot forth from 
t^he base of this one, the buds of which would be attacked and destroyed 
In the same manner. Others would then put out from the bases of 
these, to share the same fate. Thus it went on, the whole season 
through. An enormously broad mass of leaves and stalks, fully three 
^eet in diameter, thus grew from each of the dahlia roots in his garden, 
-without a single flower from all the multitude of flower buds which 
had thus been developed. D. S. Heffron, of Utica, informed me that 
in the summer of 1864, these prettily striped yellow bugs so infested 
his dahlias that only three or four little imperfect flowers were pro- 
duced. And in all the gardens in and around Utica that year, the 

♦Thirteenth Report, in Trans. N. Y. StaU Agrieul, Soc. for 1869, xxix, 1870, p. 614. 
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flower-buds were so uniyersally killed by this insect that no dahlias 
were there to be had." 

DestmotiTe to Bose-bnda. 

Dr. Fitch also states that he has met with this insect, panctonng 
the flower-bads of the rose and causing them to perish. This may be 
the explanation of the destruction annually in my garden of a large 
proportion of the buds upon several of my rose-bushes, for which I 
have been unable to discover any cause. Shortly after the formation 
of the earliest buds, a large number have been observed to turn black, 
and their stems for about an inch downward, also to blacken. The 
buds soon shrivel, dry up, and bend over toward the black shriveled 
stem. I have repeatedly cut open the buds and stems thus affected,, 
and carefully examined them, without being able to find either egg or* 
insect within them. For successive years, upon detecting this attack^. 
I hove also cut off the buds at some distance below the affected part o€ 
the stem, and inclosed them in jars, in the hope of obtaining from thenk 
the insect depredator, but without success. 

Energy of Attack, 

The attacks of this insect appear to be characterized, when it has 
attained its adult stage, by a peculiar energy or vigor through which 
injuries are inflicted which apparently exceed the ability of the com- 
paratively few depredators observed in the work. While very rarely 
are more than two or three of the bugs seen upon a leaf, yet were its 
entire surface covered by them, the destruction could not be more com- 
plete. In illustration of this, the following statement of their oi)er- 
ations upon a day-lily, as observed by me, may be of interest. They 
manifested an especial fondness for the tender and succulent leaves of 
some clusters of this plant growing in my garden, and almost before 
the attack upon it was observed, the foliage had been entirely destroyed. 
A leaf which was picked for preservation as illustrative of its work, 
measuring six inches in length by four broad, had, by count, between 
two of its veins, selected as offering an average amount of injury, one 
hundred and seventy-one of its characteristic markings — rounded, 
transparent or translucent spots, as the parenchymal matter had been 
more or less completely removed, varying from one-twentieth to one- 
tenth of an inch in diameter. As there were eighteen of these intra- 
nervular spaces, there is obtained for the entire number of these 
spots upon the leaf, three thousand and seventy-eight. 

Distribution. 
Unfortunately, this insect has an extensive distribution, and occurs 
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over a large portion of the United States^ east of the Bocky Mountains. 
Sajy when describing it fifty years ago, records it from the North West 
Territory, Missouri, Indiana, Pennsylvania and Georgia. Uhler men- 
tions it as occurring in many parts of the North West on the eastern 
side of the Rocky Mountains. 4t is also recorded from Ohio (Riley), 
Illinois (Le Baron), Maryland (01oYer),and from Ontario (Saunders). 

Semedies and Preventives. 

Futility of poisonous and other appUcatiotis, — This yellow-lined leaf- 
bug being a member of the order of Hemiptera, and one of the true 
bugs, obtains its food, not by means of biting jaws and mastication of 
the leaves, but by the aid of a proboscis or sucking beak which it in- 
serts in the tissues of stalks, stem, leaf or bud, and draws thence the 
juices upon which it alone subsists. It is evident, therefore, that these 
insects, living as they do upon the sap of plants, may not be destroyed 
by means of poisons applied to the surface of the stems and leaves. 
The delicately pointed sucker would penetrate the poison even when 
thickly coating the leaf, without imbibing any portion of it. 

It has been thought that they could be kept from plants through 
applications which would be disagreeable to them, as dust, lime, ashes, 
soot, soap-suds, tobacco-water, carbolic-acid washes, etc. None of 
these, however, have, on trial, been found effectual. Cresylic-acid soap 
has been recommended for this purpose,* but as a series of experiments 
made with this material, of the extreme strength of one pound to five 
gallons of water, to prevent the injuries of another destructive bug of 
an allied genus, viz., Lygus lineolaris Beauv.,f proved entirely unsatis- 
factory, there is no reason to believe that it will be found to be of any 
value as against Pcedlocapsus liueatus. 

Burning garden ruhhish. — The following will be found serviceable 
means for arresting the depredations of this species, and the best that 
we are prepared to ofter . The female passes the winter in sheltered 
places, and probably, judging from allied species, to a large extent, in 
decaying vegetable matter lying upon the ground : the twisted folds of 
dead leaves would seem to offer an excellent retreat for them. If, 
therefore, at the close of the season, all the dead leaves, vines, plants, 
bits of wood, and like worthless rubbish, be collected in piles and 
burned, not only will the garden be placed in suitable order for the 
opening of the ensuing spring, but the natural retreats of this bug, and 
of a number of other injurious insects of similar habits of hibernation 
will be broken up, and many will be burned in their hiding places. Clean 
culture and an annual autumnal cleaning up and destruction of all 

* American £ntomologiHt i, 18fi9, p. 246. 
fid. ii, 1870, p. 293. 
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worthless vegetable matter, cannot be too highly recommended, as aids 
in freeing the garden and field from the onerous tax of insect depre- 
dation. 

Destroying the insect "before oviposition. — As soon as the leaves of the 
currants, roses and other early shrubs commence to unfold in the 
spring — in all gardens where this insect abounded the previous year, 
watch should be kept for its first coming abroad from its winter quar- 
ters. Nearly all the individuals will be females, with their abdomen 
swollen with their burden of eggs read j to be deposited. They will be 
found sluggish in their movements, and their conspicuous coloring and 
marking render them easy to be seen. As an incentive to watchful- 
ness now, it need only to be borne in mind, that for every one captured 
and killed before oviposition, there will be at least a score less of inde- 
fatigable depredators upon the choicest products of the garden through- 
out the early summer months, and hundreds less of the augmented 
later brood. 

77ie ^'jarring '' method and its success, — I^ater, when the larvae 
(distinguished by the absence of wing-pads) and pupae have collected 
at the tips and on the tender leaves of the plants, they should be sought 
for on the under side of the leaves where they hide. When occurring 
in such num*bers that hand-picking becomes too laborious, they may 
be shaken in a pan of water and kerosene, and killed. This should be 
done in the cool of the morning, while they are comparatively inactive, 
and not so ready to fall to the ground at the slightest disturbance. It 
is important also, that as many as possible be destroyed while yet in 
the larval and pupal stages, during May and early June, for with the 
acquirement of wings they become more active, show increased timidity, 
and are more ready to drop from the leaves. Though for the most 
part, they seek safety in hiding, yet occasionally they resort to flight 

That the injuries of this insect are largely to be prevented by the 
methods above given, is evident from a statement made in the Ameri- 
can Entomologist (vol. ii, 1870, p. 293), of the success that attended 
the efforts to preserve a pear orchard from the threatened destruction 
of its blossom buds by Lygus lineolaris — a species almost identical in 
habits to P. lineatuSy but more numerous and of greater destructive- 
ness. A gentleman had made various applications to his trees, and 
among them, cresylic soap, but without avail. "Not discouraged by 
this want of success, Mr. A. afterward went over all his pear trees, 
about two thousand in number, with a basin of soap-suds early in the 
morning, and shaking each branch, caused the bugs to fall into the 
water. It took about three hours' time of three men, and by com- 
mencing early they were enabled to get through before it became warm 
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enough for the bugs to become active. After parsaing this course for 
three successive mornings, during which time many thousands were 
killed, he had the satisfaction of seeing his trees unmolested, and thus 
saved." 



Enchenopa binotata (Say). 
The Two-Marked Tree-Hopper. 

(Ord. HEMIPTERA : Subord. HOMOPTERA : Earn. MEMBRACIDA). 

Membracis binotata Say -. in Long's Expedition to St. Peter's River, 1824, pp. 301, 

302 ; American Entomology (Le Conte edit.). 1889, i, p. 201. 
2f&fnbraci$ binotata. Harris : Treat. Ins. X. Eng., 1852, p. 195 ; Ins. Inj. Veg., 

1862, p. 224. 
EnehophyUum binotatum Fitch : in Fotrth Ann. Kept. St. Cab. Nat. Hist., 1851, 

p. 47. 
EnehophyUum binotata. Emmons . Nat. Hist. N.Y.,- Agricul., v, 1854, pi. 13, f. 17; 

Thelia binotata, lb., p. 156. 
Enchenopa binotata Fitch : in Trans. N. Y. St. Agricul. See. for 1856, xvi, 1856, 

p. 464 : Third. Rept. Ins. N. Y., 1859, p. 146, no. 190 (generic criticism). 
EnehophyUum binotatum. Wlsh.-Ril. : in Amer. Entomol., i, 1869, p. 248 (food 

plants and habits). 
Enchenopa (Membracis) binotata. Glover : in Ann. Rept. Commis. Agrical. for 

1876, p. 28, f. 11 (description and habits). 
EnehophyUum binotatum. Lintner : in Count. Qent., xlv. 1880, p. 711, c. 1, 2 

(egg-covering, food-plant, and remedies). 
EncTiophyUum binotatum. Riley : in Amer. Entomol., iii, 1880, p. 254 (secretion, 

eggu, etc.) ; in Amer. Nat., xv, 1881, p. 574 (egg-covering). 
Enchenopa binotata, Saunders: Insects Injurious to Fruits, 1883, p. 242 (on 

grape-vines). 

The Insect Infests a Bitter-sweet. 

In September^ a communication was received from Miss A. Goodrich, 
of IJtica, N. Y., stating that a vine of Celastrus scandens (bitter-sweet) 
running over her front door, was infested with some enemy that was 
seriously injuring it. Specimens of the insect and of the infested vine 
were inclosed, and my attention was called to a white substance upon 
the bark^ beneath which, it was stated, numerous minute creatures 
were imbedded. What was the insect, it was asked, and was the white 
substance a web deposited by it, and could the pest be driven away, 
or must the vine be destroyed. 

The insect was one of our tree-hoppers, commonly known as *' the 
two-marked tree-hopper *' from the two yellow spots upon the ridge of 
its back, and scientifically, as Enchenopa binotata (Say). 

There are a number of species of these hoppers, possessing the same 
habit of puncturing the leaves and the tender portions of various vines 

36 
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and frait-trees. From the injuries that they inflict, and the difficulty 
of preventing them, they are among the greatest pests of gardeners. 

Description of the Insect 

Of this particular species, Dr. Harris gives the following account : 
" There is a little tree-hopper, which is found during the months of 
July and August on the wax-work, or Celastrus scandens, accompanied 
usually by its young. When fully grown, it is nearly three-tenths of 
an*inch in length, including the horn of the thorax ; it is of a dusky- 
brown color, with two yellowish-spots 
on the ridge of the \)8Lck ; and the 
first four shanks are exceedingly broad 
^^, and flat. It is the two-spotted tree- 
hopper, Membracis binotata of Say. 
When seen sideways it presents a pro- 
Fig. 79.— The two-spotted tree-hopper, file much like that of abird, the head 

Enchenopa bixotata — side and dorsal ^ i i* i • i .11 

views. and neck of which are represented by 

the curved projecting horn of the thorax ; and a group of these little 
tree-hoppers, of various sizes, clustered together on a stem of the wax- 
work, may be likened to a flock of old and young partridges. They 
appear to pass through all their transformations on the plant, are fond 
of society, and sit close together, with their heads all in the same di- 
rection.*' Fig. 79 represents the insect so faithfully, that by its aid, it 
may be readily recognized. 

Say's Original Description. 

The species was originally described by Say in a Zodlogical Report, 
contributed by him to the Narrative of the Long Expedition to the 
source of St. Peter's River. From the volume in the N. Y. State 
Library (now quite rare) we transcribe the title,* and the original 
description : — 

MembracU binotata. 

Thorax with a compressed horn extending above the head, and two spots on the 
back. 

Inhabits the United States. 
Body fascous, punctured ; head longer than broad, rounded at tip, minutely 



*NaiTative | of | an Ezpeditioo | to the | Source of St. Peter's River, | Lake Winnepeek, 
Lake of ttie Woods, | Ac. &c. \ Performed in the year 1823, | by order of | the Hon. J. C. 
CoIbouD, Secretary of War, | under the command of | Stephen H. Long, Major, U. S. T. 
E. I Compiled from the Notes of Major Long, Messrs. Say, | Keating and ColhouD, | by 
Wm. H. Keating, A. M., kc. \ In two volumes. | Philadelphia: 1824. | 

Appendix to voU II, Part I. Natural History. % Zoology, by Thomas Say [pp. 258-400]. 
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punctured ; t/u>raz with t, projecting horn before, nbicli rises above the line of 
the back, compressed, c&riuated above, each side, and beneath, and Incorved to- 
ward Ibe tip ; between the lateral and inferior carina are three elevated lines 
converging ton&id the eje; superior carina of the ham continued npoQ the back 
totlie tip; lateral carina of the horn contloaed npon the side to the middlo of the 
thoracic edge ; carina of the back slightlj undulated, with two yellowish Bpota. 
ot which one is on the middle and the other near the tip smaller and placed nearer 
to the anterior one than its own length ; tip acute ; anterior and i-ntermediate 
tibia dilated, foliaceonl; patterior tibia with two serrated lines behind ; /itmeigtra 
opaque, much longer than the abdomen ; wing$ hardlj' longer than the abdomen. 

Length, including the horn, seven-twentietha ; exclusive ot the horn, more than 
one-lilth of an inch. 

The ejes are nearly rquidistant between the tip of the horn and of the heme- 
lytra. It very closely Tesembles the lanceolitta Fabr., an Inhabitant of South 
America, of which it may possibly prove to be a variety. 

The ^;-ooveriii^ Described. 
The pieces of bitter-sweet accompanjing the insects received from 
Utica were nearly covered, on one aide with small, white musses, 
which at a cursory glance might be mistaken for some Coccus insect 
covered with its farinose secretion. Their appearance is 
shown in Fig, 80. They are about one-eighth of an inch 
long by one-tenth broad, attached to the vine by their great- 
est diameter, and curving upward from it to a height at the 
summit eqnal to about oue-half their breadth. When touched 
by the finger, they are found to he quite adhesive and appar- 
ently waxy, as portions may he drawn away in long threads. 
Examined carefully, they show something liko a lamellose 
structure, with the layers, ten to fifteen in number, curving 
sfightly toward tlie anterior and larger end of the mass. If 
examined more critically under a lens, these apparent lamel- 
l(e render themselves into what might be called threads,whiob 
alternate at their meeting on the summit from the i 
— 'ij.'B- opposite sides, after themanoerof abraid,asshown [ 
ings ot in Fig. 81, which presents an enlarged view of one I 
mirkcd of the masses. In some of them, the threads t 
Mr^'Es' not confluent throughout, but spaces occur between I 
csENopA them, through which the bark may be seen. A sec- I 
onbiiter- tioQ of the maSS disclosesan interesting structure of I 
(Cetaa^ the lower portion, suggestive of a vertebral column 
irus) imd connected ribs. i 

Some of these peculiar masses were sent by me to Professor trirec^di" 
Eiley, who identified them as the egg-coverings of the insect •'""'-■™- 
above described, and snlweqnently gave a brief notice of them in the 
American Enfomologiat of October, 1880 (vol. iii, p. 254), 
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Nature of the Egg-€overing. 

The egg-covering of this insect is, in all probability, a special secre- 
tion, deposited and arranged in such manner as may best serve for a 
protective covering to the eggs. The insect has not, to our knowledge, 
been observed in the act of constructing it, nor are similar coverings, 
so far as we know, provided by other members of the Memhracidm for 
a like purpose, such as the Buffalo tree-hopper — Ceresa btibalus 
(Fabr.), the one-striped tree-hopper — Thelia univittata (Harr.), the 
thorn-bush tree-hopper — Thelia cratcsgi Fitch, the unadorned tree- 
hopper — Smilia inornata (Say), or the unarmed tree-hopper — Sticto- 
cepJialus i7ier77iis (Fabr.), — all common species in the State of New 
York. The egg-deposits of some of these have been described, but no 
mention is made of any covering protecting them. 

The appearance and touch of the egg-covering of E, hinotata are so 
decidedly waxy, that it was but natural to believe that such was their 
character, for many of the insects belonging to the order of Hemiptera 
are known to secrete wax to such an extent that it is collected and 
utilized. Of the PulgoridcB — a family next in place to the Mmnbra- 
cidcBy Westwood says: " The species of this family emit the white waxy 
secretion in some cases to a remarkable extent It is either cottony, 
or arranged in lamellae, and is evidently analogous to the wax secre- 
tion of bees " {Introduc. Class. Insects^ ii, p. 429). Some of the Coccida 
— an allied family*— are also wax secretors. One of the species pro- 
duces, from numerous secretory sacs or follicles, lodged just beneath 
the skin of the abdomen, the important article of commerce known as 
" Chinese wax," " vegetable wax," " vegetable spermaceti," or " pela." 
In the America7i Naturalist, v, 1871, pp. 683-685, maybe found an in- 
teresting account of its production. 

The material of the egg-covering of the two-marked tree-hopper* is 
found not to be of a waxy nature. Some pieces of the Celastrus vine 
bearing the masses were submitted to Dr. Hagen, and he has given 
me the result of his examination as follows : *' The curious white cover 
consists of strings about 0.20 mm thick, which are composed of small 
bubbles or cells of about 0.016 mm diameter. A portion placed on a 
slide and brought over a lamp did not melt, but grew black, like coal, 
proving it not to be wax. When boiled with water it assumed a milky 
appearance, and the bubbles or cells disappeared. It is therefore simi- 

^- ■ " 1 — . -.,- . - .. I M ■ ■ ■ I ^^a- 111 ■ ■ I ■■■ ■ I > ■ M-^^HV^W^iM^ai^^M^M I BIB IP 

♦The "two-marked tree-hopper," as designated by Dr. Fitch, is preferable for the com- 
mon name of this insect, that it may not be confounded with the twospotUd tree-hopper, 
Tlulia himaculata Fabr. 
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lar to the froth of Cicada apumaria^ dried. Each string is apparently 
laid separately by the insect from an apparatus near the tip of the abdo- 
men. It is surely albuminous." 

The above examination shows the material to be similar to that 
secreted by the CercopidcB (next to the Metnbraddw in a natural order)^ 
or frog-spittle insects for the shelter of their larval and the pupal 
forms, which may often be seen on pines, willows, grasses, and various 
weeds, looking exactly like masses of spittle adhering to the plants. 
Of these strangely housed insects which may often be met with in the 
State of New York, are Aphrophora parellela Say, A, tSaraiogensis 
Pitch, A. quadrangularis Say, Clastoptera Proteus Fitch, and C. tes* 
iacea Fitch.t 

Egg-Coverings Mistaken for Insects. 

The general resemblance of the egg-coverings to some of the Coccus 
insects has been mentioned {anlOy page 283), and it has lately been dis- 
covered that the mistake was actually made of naming two species of 
insects from the coverings occurring on two species of plants. 

In the American Naturalist for 1881, at page 574, is this statement 
from Professor Riley : *' In hastily looking over the collection of the 
late Dr. Fitch recently, we were somewhat amused to recognize the 
white and ribbed waxy material covering the egg-punctures of Bn- 
chophyllum binotatum labeled as Dorthesia viburni and D. celastrt. 
This covering does bear a superficial resemblance to the exudations of 
Dorthesia, though a glance suffices to show that it has no structure 
connected with it." 

The above statement leaves in doubt the actual labeling of the speci- 
mens by Dr. Fitch, and all who know the extremely careful and accu- 
rate habits of observation that characterized the distinguished ento- 
mologist, would incline to the belief that what seemed a grave blunder, 
would, if farther examination were made, resolve itself into a mistake 
of some less scientific person through whose hands the collections had 
passed. My attention being specially called to the matter, search was 
made of the writings of Dr. Fitch, outside of his regular reports, where 
perhaps the descriptions of the '' Dorthesias '^ might be found, but 
they were nowhere to be discovered. Later, however, among the col- 
lections of the N. Y. State Agricultural Society, arranged by Dr. Fitch, 
evidence was found which showed conclusively that the blunder had 

* Cicada tpumariaot Lionseus, now known as PhiUenua tpumaria, yrAS originally de- 
scribed from Northern Europe, but it is now known to inhabit also England, Germanj and 
Switzerland. In this country it is found in one or other of its numerous varieties in Utah, 
Dakota, Sitka, Lako Winnipeg, and, on the eastern side of the coutincnt, in Nova Scotia, 
Canada, Maine and New York. (Uhler.) 

tFor an interesting account of some of the " spittle-insects," see the Amert<xin Ento- 
moloijut, i, 1869, p. 228. 
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indeed been made^ and incidentally, that '^ we are all liable to mis* 
takes." 

In one of the wall-cases of the collection is a branch of Viburnum 
which bears npon one side, numerous closely compacted and overlap- 
ping egg-coverings of B. linotata, and in the same case was a loose 
label (the material in the case had been repeatedly handled since its 
first arrangement, and very little of it ever had the labels attached), 
written by Dr. Fitch as follows : ** Osier Dorthesia {Dortlissta Vibumi)^ 
A scale-insect, resembling white wax, upon limbs of the Osier ( Vtbur- 
num leniago)," In the same case is a branching specimen of about 
eighteen inches in length, of the bitter-sweet {Celdsirus scandens)^ 
upon which are numerous egg-coverings, but fewer than on the Vibur- 
num. Near it was another label, also by Dr. Fitch, with this inscrip- 
tion : " Dorthesia Solani. A wax-like scale insect which blights the 
Bitter-sweet {Solamtvi dulca^nera)." Did Dr. Fitch subsequently dis- 
cover that the particular bitter-sweet upon which these forms occurred 
was not the Solanum, but the Celastrus, and did he then change the 
specific name to Celastri^ on other specimens labeled by him ? There 
is no Solanum in the case, and the labels, beyond question, referred to 
the two above-named specimens. 

There is every probability that the Dorthesia species of Dr. Fitch 
are but manuscript names, and this may be offered in palliation of the 
blunder, for it may be inferred that but a cursory examination was 
given them when named. Such an examination as would have been 
required for published description, could hardly have failed of disclos- 
ing their unorganized nature. The labeled specimens were placed in 
the Agricultural Society collection in or about the year 1868. 

In Fig. 82 (after Westwood), DortJiesia cataphracta, of Europe, is 
given. A comparison of it with that of the egg-covering of B. bino- 

tata (see Fig. 81), will show the general resemblance that 
they bear to one another. Comparison may also be made 
with the figure of a native species of Dorthesia (undeter- 
mined) occurring on the burdock {Arctium lappa), accord- 
ing to Professor Comstock, in the Report of the Oofntnis- 
THMiA "cATA- sioiier of Agriculture for 1880, plate ix, fig. 3. 

PHRACTA, O f 

^"'°P"- Eggs of the Insect. 

Upon removing one of the egg-covers, a scar in the bark will show 
where the insect has, by means of its ovipositor, inserted its eggs. At 
first, the puncture thus made closes upon itself, so as to be scarcely 
noticeable, but later, the rupture of the circulatory vessels and an in- 
crease in the size of the eggs produces a scar which may readily be 
seen upon raising the covering. Upon carefully removing the bark 
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and portions of tlie adjacent tender wood, the eggs are disclosed. They 
will be found arranged after the same manner as in Cicada^ 
inserted through a single opening, in two parallel series, 
separated by a small interval. There are in each row from 
six to twelve eggs, partly overlapping one another as in 
Fig. 83 a. They are elongate, almost cylindrical, of a deli- 
cate green color, pointed at the more deeply buried end, 
and rounded and of a yellowish tint at the opposite end: 
their form is shown at b. They are of so tender a character 
that it is hardly possible to remove them, or even to un- 
cover them for examination without injury. Dr. Hagen 
has examined them microscopically, and has written me as 
follows of them, under date of October 28th : — 

Fig 83 — 

Eggs of the I find the eggs to measure, in length 
Two -spotted 0.42 — 0.6mm, in breadth 0.1— 0.11mm. 
the!ro°^?fap^ The choriou is very finely transversely 
ping position striated, as at/? j[Fig. 84). The contents 

6?theirlffi ^^ t\« ^Sg are inclosed by a particular 

aa seen in sec- membrane 0. Near the tip are three 

tion. small slits, c, probably the micropyle. 

The chorion is hard and easily broken, the . Fia. 84.— Structure of 

contents of the egg are greenish-yellow ; the cells te^tfe^e-hopper '"^''^ 

very fine. 

Food-plants. 
The insect occurs upon many plants in addition to the bitter-sweet. 
Dr. Fitch {^th Rept State Cabinet, sup. cit.) includes it among the 
species affecting the butternut, upon which it may always be found 
during the latter part of summer, and further states that it is common 
on numerous plants and trees. According to the American Bntofnolo- 
gist, i, p. 248, it punctures tender grape stems and causes them to 
wilt ; and occurs quite commonly on the red-bud {Cercis Canadensis^ 
and on the hop-tree or tree-trefoil {Ptelea trifoliata) — the latter its 
favorite home. Mr. Glover {Rept. Coinviis, Agricvl. for 1876), reports 
it as puncturing the leaves of the butternut and locust. In Maryland, 
it is of common occurrence on the locust. Mr. XJhler has informed 
me that it is known to oviposit in Mipatoriuvi. 

Natural History. 

The history of the insect is still incomplete. The young larva? 
have been found by Professor Riley on the 10th of May. After 
passing their first and third molts [second not mentioned] on May 
18th and June 5th, they changed to perfect insects on June 
l:;Jth. The larv« are described as being without the horn-like 

* American Entomologist^ iii, 18S0, p. 254. 
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projection of the thorax seen in the adult, and thej appear to 
lack, in this stage, the ability to hop which they display later, and 
from which they derive their common name of '* tree-hoppers." 

The time of oviposition is not known. It is probably not prior to 
the middle of August in the State of New York, for upon the 8th 
of that month, I have observed the mature insect abundantly upon 
locust,* when none of the egg-coverings were discoverable. It may 
be presumed to occur during the latter half of August, for Miss Good- 
rich, in reply to special inquiries made, has informed me that the 
coverings with the eggs in the wood beneath them were first observed 
by her in the early part of September, upon her return to her home 
after an absence of most of the summer. From their fresh appear- 
ance at this time, it was quite probable that they had been quite recently 
placed. Her attention was drawn to them by *Hhe extreme beauty of 
the web-like shields of purest white threads. Later [in October], the 
thread-like appearance was lost, as if by a running together of the 
threads." 

Eemedies and Preventives. 

It is difficult to save from destruction a vine which has become so 
badly infested by this insect as the one from which the specimens were 
sent to me. Whenever it is evident from the numerous egg-coverings 
that large numbers of the eggs have been deposited, the portions most 
badly infested should be cut away and burned, during the autumn. 
The larvai which emerge from the portion of the vine remaining, in the 
spring, may probably be destroyed by showering them with hot water, 
if care be taken to apply the water upon the sides of the vine where 
the insects are resting. If one prefers to incur the risk of an increase 
of the depredators, rather than sacrifice a large portion of the vine, the 
experiment might be tried as soon as convenient after the dis- 
covery of the coverings, of removing them by means of a stiff bristle- 
brush or otherwise. If, as there is reason to believe, the coverings are 
essential to the preservation and development of the eggs (perhaps ex- 
ceptionally tender) then their removal, by the consequent exposure 
would result in the destruction of the eggs. 

The insects, when they have matured and acquired wings, may be 
driven away before their oviposition, to other food-plants where they 
will prove less obnoxious, by frequently shaking the vine and not per- 
mitting them to become domesticated. They are timid creatures and 
easily frightened from their haunts. 

■^These individuals hare been pronounced by Professor Uhler as a form of E. binoiata, 
although differing in several particulars from examples taken upon the CelastruSf as in 
their smaller size, the larger yellow spots upon the ridge of the thorax, the anterior tip of 
the thorax but slightly enlarged and expanded laterally (not suggesting the head of a bird), 
and less curved downward toward the head. 
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SirrOMOLOOIOAL SEP0ET8 OF Dr. ASA FITCH. 

Upon the resnmption of economic investigations of the Insects of the 
State of New York under legislative authority and direction, after an 
interval of ten years, and upon the appearance of the first of the series 
of annual reports upon such investigations directed to be made, it 
seems proper that the labors of the distinguished entomologist by 
whom the preceding investigations were so ably conducted during a 
long term of years, should be referred to, and some desirable informa- 
tion in regard thereto communicated. 

As the entomological reports of Dr. Fitch during the years 1855- 
1872 constituted the first series of the kind published in this country 
— followed by those of Messrs. Walsh, Eiley, Packard, Le Baron, 
Thomas and Gomstock — it should be of interest to recall, after the 
lapse of more than a quarter of a century, the circumstances under 
which they had their origin, the results that they were expected to ac- 
complish, and the character of the investigations which they were di- 
rected to embrace. 

We accordingly extract from the Transactions of the If. V. State 
Agricultural Society for the year 1854, that portion of the prefatory 
matter to the [First] '^ Report on the Noxious, Beneficial and other 
Insects of the State of New York," contained in pages 700-703, under 
the following title :* 

ENTOMOLOGICAL SURVEY. 

At a meeting of the Executive Committee of the New York State Agricultural 
Society, held at the Astor House, in the city of New York, on May 4, 1854, 

Mr. Johnson stated to the Board that the Legislature had made an appropria- 
tion of $1,000 for an examination of insects, especially of those injurious to 
vegetation, and authorizing the appointment of a suitable person to perform the 
work. 

On motion of Mr. Johnson, it was 

Besclvedy That Asa Fitch, M. D., of Washington county, be appointed to per- 
form the work, and that he be furnished with such accommodations as he may 
desire, in the rooms appointed for the laboratory, in charge of the Society, and 

' *Thi8 does not appear in the separate editions of the Report sabseqaently published. 
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that the President and Mr. Johnson, Corresponding Secretary, be a committee 
to prepare instructions for said entomological examinations. 

The following instructions to the Entomologist were prepared by the com- 
mittee and delivered to Dr. Fitch : — 

ENTOMOLOGICAL EXAMINATIONS. 

The Legislature, at its last session, having appropriated the sum of $1,000, to 
be expended by the Society in an examination of the Insects of the State, es- 
pecially those injurious to vegetation ; the Executive Committee having ap- 
pointed Asa Fitch, M. D., of Salem, Washington county, to make the examina- 
tion, the following regulations for the guidance of the examiner were prepared 
by William Kelly, President, and B. P. Johnson, Secretary of the Society, the 
committee appointed for the purpose. 

As our State has had a thorough examination made of all branches of its Na- 
tural History, except its Insects, it is of the highest importance that the remain- 
ing branch — not less in importance than the others — should receive attention. 
The committee feel assured that in the selection of Dr. Fitch they have secured 
a person every way competent to discharge the duties imposed in a manner 
creditable to the Society and the State. 

In carrying out this examination it is desirable that equal prominence be given 
to economical as well as to scientific entomology, that being the part of this science 
which is specially important to the community at large. It has been objected to 
the volumes of the Natural History of the State, that they are too purely scien- 
tific in their character to be of special value to the great mass of our citizens, and 
in the work now to be performed it is obvious that it will be of very little con- 
sequence to know that a particular kind of moth or fly is an inhabitant of this 
State, unless we are also informed of its history and habits, and whether it is a 
depredator upon any substance which is of value to man. The habits and in- 
stincts of our insects are a proper subject of inquiry as much as their names and 
the marks by which they are distinguished from each other. The whole history 
of every noxious species should at least be traced out as fully as circumstances 
will permit. 

The examiner is therefore directed, in the first place, to make for the present 
season, the insects which infest our fruit-trees the leading object of examina- 
tion. Those infesting our forest-trees, our grain and other crops, our garden 
vegetables, our animals, etc., will remain to be particularly studied hereafter. 
The examiner is desired in his examinations to search out every insect which is 
a depredator upon our apple, plum, pear, cherry, peach, and other fruit-trees, 
and study out all the facts in the history of each species, both in its larva and in 
its perfect state, as far as he shall have opportunity to do it. In this way a broad 
foundation will be laid to which additions can be made, which future observa- 
tions may show to be necessary. 

Should any important insect depredator appear the present season in any other 
situation than upon the fruit-trees, the opportunity for studying it should not be 
neglected, for the same species may not appear again in many years under cir- 
cumstances as favorable for becoming acquainted with its real history. 

Secondly : What time is not necessarily occupied in examining the insects in- 
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festing oar fruit-trees should be devoted to collecting and classifying the insects 
of the State, and to naming and describing such species as have not been de- 
scribed. 

A report to be prepared at the end of the season, to be submitted to the Legis- 
lature, showing what has been accompHshed during the season, to be divided 
into two parts. The first, upon economical entomology, giving an account of 
all that has been ascertained respecting the insects infesting our fruit-trees, and 
any other injurious species that may have been obtained. The second, upon 
scientific entomology, giving a systematically arranged catalogue of all the in- 
sects of the State, so far as they are known, with a brief description of such new 
and undescribed as may be discovered. 

The work should be pursued with a view of eventually securing to the State 
SL^ full and complete accounts of all the insects of this State as far as to place this 
important science (which is at the present so greatly in the background, and so 
partially and imperfectly explored upon this side of the Atlantic) in as perfect a 
position and as favorable a situation for being acquired as its nature will admit 
of. Should there be time, in addition to the above, to perform other labor, it ia 
desired. 

Thirdly: That a commencement should be made in writing out full descriptions 
of the species pertaining to some particular order, with observations upon the 
time of appearing, habits, etc., with a view of future publication, so as to secure 
a complete account of all the insects of the State pertaining to that order. 

Lastly: Suits of specimens to fully illustrate both the economical and scientific 
entomology of the State should be gathered in connection witli the other parts 
of this work, to be placed in the Cabinet of Natural History ; and in the Agri- 
cultural Museum, specimens of the wood, leaves, and fruits, and other substances 
depredated upon by each and every species of our noxious insects, showing the 
gallsaor other excrescences which they occasion, the holes or burrows which they 
excavate, the webs or other coverings for themselves which they construct, with 
preserved specimens of the worms, caterpillars, etc., by which each of these de- 
formities is produced. 

Such further examinations as Dr. Fitch may deem necessary to carry out fully 
the objects desired to be accomplished, as from time to time may be deemed ad- 
visable, the committee desire may be made. 

[Signed] WILLIAM KELLY, 

B. F. JOHNSON, 

Committee, 

Under the above appointment and instructions, Dr. Fitch presented 
to the State Agricultural Society, his First Report on the Noxious, 
Beneficial and Other hisects of the State of New York, bearing date of 
March 14, 1855. It was published in the Volume of the Society's 
Transactions for 1854, in the year 1855. The Report having received 
the approbation and high commendation of a committee of the State 
Agricultural Society, and also a select committee of the Legislature to 
whom it was referred {see Trans. N. Y, S. A. S. for 1854, pp. 693-700), 
the continuance of the appropriation for carrying on the Entomo- 
logical work was asked of the Legislature. It was granted, and an- 
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nual appropriations were made thereaf ter^ for seyeral Buccessiye years^ 
and until the infirmities of an advanced age no longer permitted Dr. 
Fitch to continue his valued investigations. 

The Fitch Reports, which have been universally held in high esti- 
mation both at home and abroad by entomologists, agriculturists, and 
many others, are fourteen in number. They are published in the 
Transactions of the State Agricultural Society, as follows : — 





Transactions N. Y. St. Agricultural Socibtt. 


NUMBER OF REPORT. 


Volume 

« 


For the 
Year 


Publish, 
ed in 


Current 
Pages 


No. of 
Pages. 


First 


xiv 
xy 
xvi 
xvii 

• • • 

XVlll 
XX 

xxi 

• • 

xxu 

• • * 

xxin 

xxiv 

xxvi 

xxvii 

xxix 

XXX 


1854 
1855 
1856 
1857 
1858 
1860 
1861 
1862 
1868 
1864 
1866 
1867 
1869 
1870 


1855 
1866 
1856 
1858 
1859 
1861 
1862 
1863 
1864 
1865 
1867 
1868 
1870 
1872 


705-880 
40d>659 
815-490 
687-758 
781-854 
745-868 
813-859 
657-691 
77a-828 
433-461 
487-543 
889-982 
495-566 
855-381 


176 


Second •••• 


151 


Third 


176 


Fourth ♦ 


67 


Fifth 


74 


Sixth 


124 


SeveDth 


47 


Eighth 


85 


Ninth 


46 


Tenth 


29 


Eleventh 


57 


Twelfth 


44 


Thirteenth 


72 


Fourteenth 


27 




• 



Of the above reports, the twelfth, thirteenth and fourteenth have 
only beeu published as above stated : the others have appeared sepa- 
rately, as follows : — 

First Report | on the | Noxious, Beneficial and Other Insects, | of 
the I State of New York, | made to the State Agricultural Society, 
pursuant to an Appropriation | for this Purpose from the Legislature 
of the State. | — | By Asa Pitch, M. D., | Ed Sinologist of the N. Y. 
State Agricultural Society ; Member of the | Entomological Society of 
France, of Pennsylvania, etc. | — | Albany : | C. Van Benthuysen, 
Printer to the Legislature. | No. 407 Broadway. | 1855. | Pamph., 
8vo., pp. 180, including Index. Title-page cover, and title-page. A 
few copies were bound in cloth. 

^Appended to this Report, on pp. 755-312, Dr. Fitch has republished the following rare 
tract: ''Descriptions of New Species of Heteropterous Hemiptera of North America, bj 
Thomas Say. New Harmonj, Indiana. December, 1831.*' Of this publication, only two 
copies were known to be extant. It was here reproduced from « transcript which Dr. Fitoh 
had made of one of the two copies, which was in the possession of Dr. Harris. It containt 
143 species. 
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This Report is mainly devoted (145 pages) to the insects injarions to frait-trees, 
viz., the Apple, the Pear, the Peach, the Plum (1 species of insect), the Cherry, 
and the Qrape-vine. It also notices Insects infesting the Hickory, the Pine 
(1 species of Insect), the Cabbage and the Gooseberry (each 1 species). 

First and Second Report | on the | Noxious^ | Beneficial and Other | 
Insects, I of the | State of New York. | Made to the State Agricul- 
tural Society, pursuant to an | appropriation for this purpose from the 

I Legislature of the State. | — | By Asa Fitch, M. D., | Entomologist 
of the N. Y. State Agricultural Society ; Member of the | Entomo- 
logical Society of France, of Pennsylvania, etc. | — | Albany : | 0. 
Van Benthuyeen, Printer to the Legislature. | No. 407 Broadway. | 
1856. I Cloth, 8vo., pp. 336 including Index. Plates 1-4, and 37 
wood-cuts not numbered in the text 

Tiiis Report treats of Insects injurious to the Apple-tree (in 75 pages); to For- 
est-trees (in 21 pages), viz., the Pine, Larch, Maple, and Poplar ; and to Field 
crops, viz.. Wheat, Corn, and Hops. 

Third, Fourth, and Fifth Reports | [same as preceding to] | C. Van 
Benthuysen, Printer. | No. 407 Broadway. | 1859. | cloth, 8vo., sepa- 
rately paged : Third Report, pp. i-vii + 3-172, plates 1-4, 1 wood- 
cut: Fourth Report, pp. 1-67, 4 wood-cuts in text: Fifth Report, 
pp. 1-74, 9 wood-cuts in text Index of 11 pages (unpaged) to the 3 
reports, referring to the 360 sections contained therein. 

The Third Report notices the Insects of oar Frait-trees (56 species of apple 
insects), including the nut-trees, and, in a supplement, a few misceUaneous in- 
sects : The Foarth Report, Insects injurious to Evergreen Forest-trees ; and the 
Fifth Report, the Insects of Deciduous Forest-trees. 

Sixth, Seventh, Eighth and Ninth \ Reports | on the | Noxious, 
Beneficial and other Insects, | of the | State of New York. | Made to 
the State Agricultural Society, pursuant | to an Annual Appropria- 
tion for this purpose | from the Legislature of the State. | — | By Asa 
Pitch, M. D., I Entomologist of the N. Y. State Agricultural Society; 
I Member of the Entomological Society of France, | of Philadelphia, 
the Albany Institute, etc. | — | Albany : | Van Ben thuy sen's Steam 
Printing House. | 1865. | Cloth, 8vo., pp. 260, plates 1-4,4 wood-cuts. 

The Sixth and Seventh Reports are devoted to Insects infesting Grain crops 
(90 pages upon the wheat-midge) ; the Eighth and Ninth to Insects infesting 
Gkurdens. 

[Ninth] Report of Dr. Fitch on the Noxious and other Insects det- 
rimental to Agriculture. Also an address delivered before the N. Y. 
Agricultural Society. Albany: C. Wendell, Legislative Printer. 1865. 
Pamphlet, 8vo., pp. 56, with index. 

The address is upon the Hop-Aphis, referred to on page 820. The Pamphlet 
is not now accessible to me, and therefore the above is the only reference to it that 
may be made at present. ^ 
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Tenth and Eleventh | Reports | [same as preceding to] Van Ben- 
thuysen & Sons' Steam Printing House. | 1867. | Pamph., 8yo., pp. 
90, including Index (the Tenth Report occupies 29 pages)y 18 figs.: 
cover with half-title, viz., Tenth and Eleventh Reports | of the | Nox- 
ious, Beneficial and other Insects. | By Asa Fitch, M. D. | 

The Tenth Report contains notices of " Insects infesting Gardens *' — Nos. 14- 
18, VIZ., the cucumber-beetle, the three-lined potato-beetle, the hop-aphis, the 
barberry-aphis, and the flattened centipede. 

The Eleventh Report contains the onion-fiy, Anihomyia ceparum Linn., the 
punctured flea-beetle, PsyUiodes punctulata Mels., the cabbage-fly, ArUhO" 
myia hrassiccB Bouchd, the radish^fly, Antlwmyia raphani Harris, the cabbage- 
Aphis, Aphis hrassic€B Linn., an extended notice of wire-worms, and notices of a 
few other insects. 

The Reports of Dr. Fitch should be, and are we believe, regarded 
as indispensable to the library of every American entomologist. In- 
quiries are frequently made of where and how they are to be procured, 
for unfortunately, complete series are but rarely to be met with. It 
will, therefore, be of service to make the following statement in rela- 
tion to them, referring to the table of their publication given upon 
page 294. 

Two ei^threelpftheJ bound volumes originally published, — the one 
containing the first and second reports, and the one containing the 
sixth, seventh, eighth, and ninth — may be obtained, by purchase, by 
addressing the Secretary of the State Agricultural Society, at Albany, 
Mr. T. L. Harison. The third report is only to be had at second 
hand as it may by chance be met with. Of the remaining ones of 
the series, viz., the fourth, fifth, and tenth to fourteenth inclusive, copies 
(of some of them only a few), in the volumes of the Transactions of the 
Society in which they were published (see table), are still in possession 
of the Society, and may probably be procured from the Secretary 
through purchase or exchange. 

In consideration of the value of these reports and their increasing 
rarity, provision was made, in 1873, through an appropriation of the 
Legislature of the State, for their revision and republication.* 

The revision was completed by Dr. Fitch and presented to the Legis- 
lature, and a resolution for printing two thousand copies under the 
direction of the Board of Regents of the University was passed by the 
Assembly,! but for some reason (it is believed from political considera- 
tions), it failed to receive the concurrence of the Senate. 

^Chapter 760 of the Laws of 1878 (page 1147) appropriates fifteen hundred doUan to 
Dr. Fitch " for revising and completing for publication his survej of the noxious and other 
insects of the SUte." 

•fSee Journal of the Assembly for 1875, April ICth, p. 864. 
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i¥hen a few years ago, it was proposed to make another effort for 
) publication^ the manuscript could not be found, nor has the 
rch subsequently made for it been successful : it is feared that, not 
ving been properly cared for at the time, and through ignorance of 
value, it was destroyed. As it should have been deposited in the 
kte Library, it is still hoped that it may be brought to light in the 
aoval of the gi*eatly overcrowded material of the Library to the 
irters being prepared for it in the New Capitol. As a possible aid 
its discovery, the above somewhat circumstantial statement is 
de. 

MiscellaneoTis Entomological Papers of Dr. Fitch. 

n addition to the Annual fieports made to theN. Y. State Agricul- 
al Society, as noticed in the preceding pages, the following ento- 
logical papers have been contributed by Dr. Fitch to the Tratis- 
ions of the Agricultural Society y the Quarterly Journal of AgricuU 
e afid Scieuce^ the Country Gentleman^ the Cultivator ^ and to other 
icultural and scientific publications. It has not been possible to 
aplete the list. Additions to it may appear hereafter. 

t5. Insects Injurious to Vegetation. — No. 1. (American Quarterly 
Journal of Agriculture and Science, i, 1845, pp. 250-254, 
pi. 3.) 

Describes and figures (in colors) tbe following species of Coleoptera: 
Saperda [Oberea] tripunctcUa, S. bivittata, 3. eoUcarata^ Clytus [Glyco. 
hiu9\ specioms, C. [Gyllene] pictus, 0. [Neodytua] caprea^ Desfnocerus 
palliatuSt and Purpuricenua [humeralia]. 

t5. Insects Injurious to Vegetation. — No. 2. Insects of the genus 
Cecidomyia, including the Hessian Fly and Wheat Fly. (lb., 
pp. 255-269.) 

Gives general characters of the order of Diptera and of the family of 
l^ptUicUB, witli tiie generic features, habits, and foreign and American 
species of tbe genus Cecidomyia ; together with a detailed description 
of Cecidomyia sulicis, its galls, habits, enemies and destroyers, illus- 
trated by a steel plate of eight colored figures. 

\&. Insects Injurious to Vegetation. — No. 3. The Wheat Fly. 
(Id., ii, 1845, pp. 233-2G4.) 

Discusses the insect under the following heads : Its foreign history, 
its domestic history, its habits, its natural enemies, artificial means 
for arresting its ravages, description of the clear-winged wheat-fly 
{Cecidomyia triiid), the spotted- winged wheat-fly {C, ealiptera), and, 
species resembling the wheat-flies, C tkoracica and C. iogata. 

[6. On the Wheat Fly and Chinch Bug. (Ohio Cultivator, Feb- 
ruary 1, 1846.) 

Cited from the catalogue of the Museum of Comparative ZoOlogy at 
Cambridge. 

38 
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1846. The Wheat Fly. (Transactions of the N. Y. State Agricultural 
Society, for 1845, v, 1846, pp. 255-290, 1 pi.) 

As stated in a foot-note : '* This essaj originally appeared in the 
Quarterly Journal of Agriculture and Science, vol. ii, no. 2 ; to the 
editors of which acknowledgments are due for the illustration with 
which it is accompanied. The essay has been revised, and new para- 
graphs added by the author.'* 

Also published separate ; second edition, Albany, 1846, pp. 88, pi. 1. 

1846. Insects Injurious to Vegetation. No. 4. The Hessian Fly* 

(American Quarterly Journal of Agriculture and Science, 
October, 1846, iv, pp. 244-264.) 

Treats of the species under the foUowing heads : Its introduction into 
America — Its civil history and bibliography — Its name and synonyms. 

1847. Insects Injurious to Vegetation. No. 5. The Hessian Fly — 

continued. (Id., for January, 1847, v, pp. 1-27.) 

Treats of its character, transformations and habits — Its parasites — 
Remedies — and concludes with a summary of the preceding history. 

1847. Winter Insects of Eastern New York. (Id., for May, 1847, v, 
H). 274-284.) 

Describes the following new species of Neuroptera and Diptera : 1. 
Boreus nivariundtu, the snow-born Boreus. 2. Bareus brumaUs^ the 
mid-winter Boreus. 3. Perla nivieola,* the small snow.fly. 4. ^em- 
oura nivalis^ the large snow-fly or the shad-fly. 5. Culex hyemalis, the 
winter musketoe [corrected in MS. noXe U} An&phelea hytm(UU],\ 6. 
Chiranamus nivariundus, the snow-bom midge. 7. Trichocera bni- 
nuUiSj the mid-winter Trichocera. 8. Podura nvoicola^ the snow.flea. 

1847. List of Noxious Insects. (Id., for September 1847, vi, pp. 145- 
152.) 

Classified under nine headings : 1. Infesting Grain, 28 species are 
named. 2. Infesting Meadows and Pastures, 23 species. 8. Infesting 
Garden Vegetables, 88 species : some English species are included in 
the preceding. 4 to 9. Infesting Flowers, Orchards, Forest-trees, Do- 
mestic Animals, Dwellings, and attacking Man ; no species are men- 
tioned. As infesting " old books, herbaria, cases of insects, old fumi- 
ture, etc.," Atropos pnlmtorius (Linn.) Leach, the book -louse, is de- 
scribed (page 150). As occurring *' on wheat-heads, straw, grain and 
flour in the field, barn and mill,*' Psocus tritiei, the wheat-louse, is de- 
scribed (page 151). As occurring '* in forests on the surface of melt- 
ing snow, buckets of maple sap, and pools of vrAier ,^* Podura nitdcola is 
redescribed. As occurring on grape-vines, sucking their juice, Otu^- 
cerus CoquebertU Kirby, is described. 

1847. The Hessian Fly : its History, Character, Transformations and 
Habits. (Transactions N. Y. State Agricultural Society, for 
1846, vi, 1847, pp. 316-373, 1 pi. [7].) 

Originally published in the American Journal of AgrieuUure and 
Science, vols, iv, v, and now revised by the author. 

*Is Capnia pygvMa Burm. 

fls Anopheles qxtadrimaeulatvs Say. 
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This esfiay contains man/ details of history and habits, which are not 
repeated in the notice in the Seventh Bepoi't on the Irueete of If, Y. (pp. 
184-144 of 6th-9th Reports, 1865.) Remedial measures are discussed at 
length, under the following heads : 1. A Rich Soil. 2. A Late Sow- 
ing. 8. Grazing. 4. The Roller. 5. Mowing. 6. Flj-proof Wheat. 
7. Steeps for the Seed. 8. Oats as a Decoy. 9. Wheat as a Decoj. 
10. Deeply Covering the Seed. 11. Procuring Seed from Uninfested 
Districts. 12. Sun-drying the Seed. 18. Drawing Elder Bushes over 
the Young Plants. 14. Sprinkling Fine Salt, Ashes, or Caustic Lime 
over the Young Plants. 15. Burning and Plowing up the Infested 
Stubble. 

The above was also printed separately, in a pamphlet, 8vo., Albany, 
1846, pp. 63, 1 plate ; and also, Albany, 1847, pp. 60, 1 plate. 

47. The Grain-moth — Tinea granella, (The Cultivator, New 

Series — vol. iv, January, 1847, pp. 13, 14 — 54 cm.) 

Gives a general account of the species (description, habits, transfor- 
mations, and remedies), with critical remarks upon the Angoumois 
moth, Anacampsisf cerecdeUa, 

48. The Currant-Moth, Abraxas f Ribearia. (Transactions of the 

New York State Agricultural Society, for 1847, vii, 1848, pp. 

461-469, 1 pi., 11 figs.) 

Qives a popular description of the larva, with an account of its habits 
and transformations, the nature and extent of its injuries, and reme- 
dies useful against it. The insect is also scientifically described in its 
larval, pupal and perfect stages, under the above name, being doubt- 
fully referred to the genus Abraxas. In the plate, the three stages are 
represented, with some structural enlargements. 

^9. Catalogue of the Insects in the State Cabinet of Natural His- 
tory, December 1, 1848. (Second Annual Report on the State 
Cabinet of Natural History, 1849, pp. 25-39.) 

Gives a classified list of 608 examples, representing 358 species, of 
which 82 species are Lepidoptera, 80 Neuroptera, and the remainder 
Coleoptera. [This collection is no longer in existence, having been de- 
stroyed by Anthrentts varius during the subsequent twenty years.] 

^0. [Insects infesting Sheep and other Domestic Animals], con- 
tained in **A Historical, Topographical and Agricultural 
Survey of the county of Washington." (Transactions of the 
N. Y. State Agricultural Society, for 1849, ix, 1850, pp. 753- 
944.) 

Notices, popularly, the following insects, in pp. 797-804 : The sheep- 
tick, Melopluigus ovinuB ; Ornithomyia at^titoria, infesting owls ; the 
CBJgtridm — the bot-flies of the horse, (Eatrua equi and (Estrtu ruuaUe 
(p. 799) ; the g^-fly of cattle, Hypoderma bovis ; the sheep gad-fly, 
CepTialemyia ovis (p. 800); sheep maggots, Lucilia Camr (p. 801), 
Lucilia cadaverina, Calliphara vomitoria (p. 802), and CaUiphora fulvu 
barbie ; Mueca domeetica and Stomoxye colcUrana (p. 808) ; also remedies 
and preventives for sheep maggots (p. 804) 
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1851. Catalogue with References and Descriptions of the [New York] 
Insects [of the suborder Homoptera] collected and arranged 
for the State Cabinet of Natural History. (Fourth Annual 
Eeport on the State Cabinet of Natural History, 1851, pp, 
43-69. ) 

The catalogue embraces all of the New York Homoptera known to 
Dr. Fitch, represented in 266 examples. It contains notes upon 138 
species, of which 82 are described as new, occurring in the several 
families as follows ; In the CicadidcB, 4 species are noticed; Fulgoridm, 
14 species, of which 6 are new ; Membracida, 81 species, of which 14 
are new ; GereapicUBf 8 species — 4 new ; Tettigoniida, 46 species — 82 
new ; PsyUidcR^ 6 species — all new ; Aphida, 26 species — 18 new ; Coc- 
eidcBy 8 species — 2 new. The following 6 genera are proposed and de- 
scribed : Carynota, CyrUrisa [error for Cyrtasia]^ Telamane, HeUochara, 
Erythroneura, and JBhnpoa. 

1851. Wheat Insects — Joint- Worm. (The Cultivator, New Series, 

viii, October, 1851, pp. 321-324. ) 

Injuries of the joint- worm as related by a correspondent : A species 
of fCapsits observed upon the wheat : The '* joint-worm "described and 
critically compared with the Hessian-fly worm, and with Miss Morris' 
wheat-midge (an undetermined species), and is found to be different 
from these or any known species. 

1852. Cantharis vittata. (Journal N. Y. State Agricultural Society, 

for October, 1852, iii, p. 55 — 18 cm.) 

Notes upon the striped blistering-fly, Canthai^ vUtata, which had en- 
tirely destroyed some potato vines near Albany. Remarks upon their 
blistering properties, with directions for collecting and preparing them 
for use. 

1854. Apple-tree Pests — SchSnherr's Weevil and the Orchard Moth. 
(Trans. N. Y. State Agricultural Society, for 1853, xiii, 1854, 
pp. 178-187.) 

Account of Pachyrhynchtia Sehanherri of Elirby, identical with Our- 
ctdio Noveboracerms of Forster, eating the buds and young twigs of 
apple-trees in Michigan ; also, of a caterpillar stripping all the leaves 
from the orchards in Washington county, N. Y., which is named as 
Argyrolepia pomoriana n. sp. An allied species is described and named 
as Argyrolepia syhaUcana, or the Forest-moth. In a postscript to the 
above, which had been published in the Salem Press of July 12th, Dr. 
Fitch corrects an error Ih relation to the orchard moth, and now names 
it ChoBtochUus pometeUus, Dr. Harris having meantime published a 
description of it as Rhinosia pometeUa^ in a newspaper dated the 19th 
of July. Dr. Fitch also describes and names an associated species as 
OTuBtoehilus contttbernaleUus, 

Appended to the above , are two letters from Dr. Harris, in which he 
notices the Michigan weevil as Ithycerus Ifoveboraeensis [its present 
name], and the *' Palmer- worm" or Rhinosia pometeUa, (pp. 188-192). 
[Dr. Fitch was the first to describe the larva of this insect, while at the 
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same time he named (as ArgyroUpia pamoriana) a moth as its parent 
which was quite a different insect, belonging to a different family.] 

854. Insects of Algiers from the Museum of Natural History of Paris, 
confided to Asa Fitch, M. D., for the Agricultural Society of 
New York [136 named species as per list sent]. 

Bemarks upon the Insects named in the above List, by Asa 
Pitch. (Id., for 1853, xiii, 1854, pp. 369-379.) 

In this paper Dr. Fitch, in remarking upon Colias Edu$a, one of the 
species received, indicates as New York insects, Cdias Philodice 
Godart, Colias Chrysotheme Boisd., Cdlia9 Phicomone Boisd., Colias 
nattes Boisd., Colias sanies n. sp., and Colias Edusa. In the notices of 
the Coleoptera he gives several instances of retarded development 
among the BuprestidcB. 

555. [Entomology. No. I.] — Osage Orange Insect (The Country 
Gentleman, for Jan. 18, 1855, v, p. 38 — 77 centimeters.) 

The Osage-orange has been highly esteemed and extensively used in 
Illinois, Wisconsin and Iowa, as a hedge-plant, from its adaptation to 
the climate and its freedom from insect attack. White- ants have been 
reported as injurious to it, but it is probable that thej only attack the 
roots after they are dead. 

The insect now sent by Mr. Robert W. Eennicott, as occurring on an 
Osage-orange hedge in Qranville, Ohio, is a species of Leeanium, for 
which if new, Mr. K. had proposed the name of Coccus madurcs [from 
the generic name of the plant, Madura auriantica]. It is probably 
identical with the fig-tree bark-louse, L, cariccs of Fabricius, but if 
new, it should bear the name of L, maduroi. Dr. Fitch figures the 
scales aiM describes them, and gives their natural history, drawn from 
allied species. The proper remedies would be to remove the scales and 
scrape the branches with a wooden-bladed knife, subsequently wash- 
ing with gas-tar water or fish-oil ; or, if these are not convenient, then 
with strong soap-suds, at intervals of a few days, two or three times. 
For this, the spring of the year would be the best time. The trunk and 
limbs, as a protection from future attack might be whitewashed, or 
coated over with clay dissolved in water to the consistency of thick 
paint. 

[No notice of this Osage-orange depredator, as such, at least, appears 
in the New York Reports. It is probably the same insect subse- 
quently described (in 1860) by Dr. Fitch as Lecanium acericorticis, from 
maples in Albany, and identical with the Lecanium madura of Walsh 
and Riley {Amer, Entomd., i, 1868, p, 14), and with the species de- 
scribed by Rath von {Pennsylvania Farm Journal^ iv, August, 1854, pp. 
256-258) as Coccus innumerdbilis, now known as Ptdvinaria innumera- 
hUis (Rathvon).] 

355. [Entomology. No. II.]— The Hunter Weevil. (The Country 
Gentleman, June 14, 1855, v, p. 373 — 56 cm.= 2 cols. The 
Cultivator, July, 1855, Third Series, iii, p. 221 — 40 cm.) 

Gives the characters of weevils, to which this insect belongs. It is 
identified as the Sphenophorus venatusot Say, described in 1831, and the 
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meaning of the Bcientific name is giyen. It is a oommoD Bpedee and 
had been observed since 1847 by Dr. Fitch, eating the leayes of com, 
and hiding under leaves and in other localities. [See Sphenophcrtu 
sculptilia, page 264, ante,] 

1865. [Entomology. No. III.]— The Chinch Bug. (The Cultivator, 

August, 1865, Third Series, iii, p. 238 — 37 cm.) 

In reply to a communication from a correspondent in Indiana, giving 
an extended account of the operations of the insect in com and wheat- 
fields, it is identified as the chinch-bug, and speculations upon tlie 
origin of the name are offered. Originally described by Say as Lyg<tu9 
Uucopterus, it is referred by Dr. Fitch to the genus Mieroptu of SpinoUL 
Jdicropus itypinola Signoret,had recently been discovered and described, 
from the environs of Paris. 

1855. Entomology. No. IV. — The Apple Plant-Louse. (The Country 

Gentleman, July 19, 1855, vi, p. 48 — 84 cm. The Culti- 
vator, Sept. 1855, Third Series, iii, pp. 278, 279 — 80 cm.) 

Gives directions for communicating specimens of insects. Six species 
of apple plant-lice and bark-lice known, two of which are undescribed. 
The Apple plant-louse examined, is identical with the Ap/Us mali of 
Europe. Their description, natural history, secretion of honey -dew, 
their enemies, and remedies ; of the latter are soap-suds, tobacco water» 
and smoke ; the '* Parapetticoat " of Dr. Lindley described. 

1856. Entomology. No. V. — Insects which destroy Plant-Lice. 

(The Country Gentleman, Sept G, 1855, vi, p. 158 — 84cra.) 

(Compares the offensive smell of a tree badly infested with the lice, 
to that of stale fish : Remarks upon the rapid n^ultiplication of the 
aphides: The lady-bugs make the greatest havoc among them, and 
their method of attack and their general habits are given : A general 
account is given of the Aphis-lion — the larva of the lace- wing fly, of the 
family of HemerobiidoB, which also destroys large numbers of plant-lice. 

1856. Entomology. No. V, con tin. — Insects which destroy Plant- 
Lice. (The Country Oentleman, Sept 13, 1855, vi, pp. 174, 
175 — 55 cm.) 

The Syrphus fly is mentioned as the third enemy of plant-lice, and 
its habits narrated. They are also liable to the attack of one of the 
lehneumonida^ of the genus ApJUditu. The manner of oviposition, and 
the development of the insect within the aphis Is detailed. Gathering 
these plant-lice enemies by a beating net, from hedges and forests, and 
transferring them to infested trees, is recommended. 

1866. Entomology. No. VL— Gaylord's Wheat-Caterpillar. (The 

Country Gentleman, Nov. 22, 1866, vi, p. 331 — 37 cm. The 
Cultivator, January, 1856, Third Series, iv, p. 19 — 28 cm.) 

The caterpillar feeds on kernels of wheat, when in the milk and ripe: 
they are described — habits are given — have long been known in 
Western New York, but the perfect insect is unknown. It is believed 
to belong to the Platyptericidm, Mr. Gaylord describes the caterpillar 
in Tram. N, T. 8t. Agrieul. Sae., iU, p. 147. See also OuUhalar, 18S9, 
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▼I, pp. 21 and 43. Differs from Dr. Harris' wheat caterpillars (Treatise, 
p854). 

1855. 'Entomology. No. VII.— The Wheat Thrips and Three- 

banded Thrips. (The Country Gentleman, Dec. 13,1855^ vi, 
p. 385 — 84 cm.) 

Specimens sent from (Jeoeva, WiscoQsin, as injuring the blossonuiof 
wheat and clover earlj in July; characters of the ThripidUdm given; their 
namerous food-plants ; abundance, habits and injuries of the grain 
Thrips, Thrips eerealium^ in England. The several stages of the Wis- 
consin species are described, and it is named ThHpn tritiei. A species 
common upon wheat in Washin^on county, N. Y., on the 1st of June, 
is described, and named CoUothrips tri/aseiata. It had been seen upon 
flowers of tansy [Tanacetum vulgare] the last of July. 

1856. Entomology. No. VIII. — Cut- Worms. (Country Gentle- 

man, March 6, 1856, vii, pp. 154, 155 ; continued in no. for 
March 15, id., p. 171 — 104 cm. The Cultivator, April, 
1856, Third Series, iv, pp. 115, 116 — 78 cm.) 

In reply to inquiries, states that cut-worms appear to occur in all 
soils. Their *' biography " is given, and five different kinds are de- 
scribed, which have not been reared to the perfect state, so that their 
species are unknown. Two of our most common cut-worm moths, viz., 
Agrotit subgothica Ha worth, and Agrotis devcutator Brace, are described ; 
and methods of subduing cut-worm ravages are given. 

1856. Entomology. No. IX. — The American Vaporer Moth. (The 
Country Gentleman, April 3, 1856, vii, pp. 217, 218 ; contin. 
in no. for April 10, id., p. 235 — 106 cm. The Cultivator, 
May, 1856, Third Series, iv, pp. 154-156 — 80 cm.) 

Discourses of the great beauty of the caterpillar, and describes the 
insect in its several stages {egg to imago). Descrihes its two principal 
parasites, viz., Triehogramma f orgyimn. sp., and T. t frateman, sp. 
Some of its ravages are mentioned, and for their prevention, destruc- 
tion of its eggs is recommended. 

1856. Entomology. No. X. — Borer in Apple Trees — The Bu- 
prestis. (The Country Gentleman, July 10, 1856, viii, p. 27 
— 70 cm. The Cultivator, August, 1866, Third Series, iv, pp. 
240, 241 — 51cm.) 

Gives a statement of the operations upon apple-trees of some unde- 
termined Buprestidffi, with a general account of the thick-legged Bu- 
prestis, Chrysohothris femorata^ and method for preventing its ravages 
by the use of soft soap. 

1856. Entomology. No. XIL— The Rose-Bug. (The Country 
Gentleman, July 31, 1856, viii, p. 75 — 70 cm. The Culti- 

vator, Sept. 1856, Third Series, iv, pp. 270, 271 — 54 cm.) 

Erroneously reported as poisonous to fowls. Its favorite food-plants 
are mentioned, with description of the beetle, the natural history of the 
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insect, and its natural enemies. Remedies and preventives for its 
ravages, and State bounties for its collection and destruction recom- 
mended. • 

1856. The Joint- Worm in Barley. (Journal N. Y. State Agricul- 

tural Society, for December, 1856, vii, p. 76 — 13 cm.) 

Insects destructive to Barley, in Cazenovia, N. Y. , identified as Eury- 
toma Tiordei, for the first time noticed in this State. 

1857. Entomology. No. XIII. — The Prickly Leptostylus — a Worm 

under the bark of Apple-Trees. (The Country Gentleman, 
Jan. 29, 1857, ix, p. 78—77 cm. Tl»e Cultivator, March, 
1857, Third Series, v, pp. 77, 78 — 58 cm.) 

Account of its operations as observed by Mr. Clark, in Wisconsin. 
Identified as the Leptostylus aeuliferus of Say and described by Dr. 
Fitch. Repeated applications of soap recommended for its prevention, 
and suggestions made for its detection in its retreat. 

1857. Entomology. No. XIV. — Insects Imbedded in the Interior 
of Wood. (The Country Gentleman, March 26, 1857, ix, pp. 
201, 202 — 68 cm. The Cultivator, May, 1857, Third 
Series, v, pp. 138, 139 — 46 cm.) 

Remarks upon the importance of accompanying requests for infor- 
mation upon insects submitted, with the statement of what is known 
of them. Description of the Pigeon Tremex, Tremex Columba Linn., 
in its larval and pupal stages : mention of the trees which it infests 
and tlie decay that results. No method known bv which we may de- 
stroy the larvae. Many are killed by a parasite. Attack upon a trte 
may be arrested by a thick straw encasement preventing egg-deposit. 

1857. Entomology. No. XV. — Grasshoppers. (The Country Gentle- 
man, July 16, 1857, x, pp. 42, 43 — 96 cm. The Cultiva. 
tor, August, 1857, Third Series, v, pp. 245. 246 — cm. 70.) 

Inquiries from Scott county, Minn., in relation to a grasshopper 
which came from the Northwest by millions, and were in June of the 
following year, consuming every green thing [evidently CcUoptenus 
tpretus]. Dr. Fitch presents a picture of locust visitations and devas- 
tations in the old world. The immature species sent to him cannot be 
named, although evidently not the Acridium femur-rubrum, which 
species is sometimes gregarious and migratory, and approaches the 
locust of the east in its ravages. Our knowledge of the means of 
controlling locust ravages is better than of any other insect, from the 
study given it from the earliest times. It is by collecting and destroy- 
ing the eggs and young insects. The extent to which this has been 
done in Europe, China and elsewhere, is stated, and also how it may 
best be done. 

1857. Weevil in Seeds from the Patent Office. (Journal N. Y. State 
Agricultural Society, for July, 1867, viii, p. 29 — 11 cm.) 

Insects discovered in a package of Patent Office seed, labeled " Spring 
Barley from Italy," found to be the grain- weevil, Calandra granaria 
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of Linnseus. The same ioBect lias been verj destractive to seeds in 
the collections of the State Agricultural Society. Dr. Fitch remarks: 
*' Schcenherr has given the generic name SitophUus to this species and 
its kindred., but as the larva of this insect has long been known in 
Europe by the popular name Calandre from which Clairville derived 
the name of his genus Calandra^ of which genus this insect must be 
considered the true type, we regard the name proposed by Schcenherr 
to be illegitimate and untenable." 

J57. The May Beetle. (The Genesee ' Farmer, for August, 1857, 
xviii, 2(1 Ser., pp. 239-241.) 

After remarks upon the importance of ascertaining the correct scien- 
tific name of an insect, a severe criticism is made upon *'the disin- 
genuous statement of Dr. Harris/' that he had proposed the genus 
PhyUophaga tor this insect in 1826. Before its publication in 1827, 
Laehnosterna had been designated for it by Rev. Mr. Hope. It had long 
been known under the specific name of quercina, but this must give 
way Xofusea of Frohlich, under which it was described in 1792. The 
exceeding destructiveness of the beetle, at times, is stated, it having 
entirely stripped cherry and plum trees of their leaves. The larvae, 
usually solitary, sometimes become gregarious, when their injuries are 
intensified. The insect's life-history is not known, but is believed to be 
analogous to that of the copkchaffer of Europe. For the destruction 
of the grubs, when they abound in grass-lands, the fields should be 
fenced, and swine turned in to root them out. For destroying the 
beetles, trees where they collect should be shaken for them. Some 
trees which gave the first night two pailfuls, gave the fifth night but 
two beetles. 

^57. Entomology. No. XVI. — The Hunter Weevil in Young 
Corn. — Beetles upon, and Worms in, Potato Vines. — Goose- 
berry Insects. (The Country Gentleman, August 6, 1S57, x, 
p. 91 — 35 cm. The Cultivator, September, 1857, Third 

Series, v, p. 273 — 34 cm.) 

In reply to inquiries made from Bainbridge, N. Y., of ** a new com 
insect," and telling of its injuries to the young blades of corn, the in- 
sect is identified as Sphenophorus remttus Say, and the recommendation 
made that children should be employed to collect and kill the beetles. 
The potato beetle is recognized as the black blistering-beetle, CantTiaria 
atrata, and the borer in the vine as an unknown species of Qortyna 
[now known to be Qortyna nitela Guen.]. The larva infesting goose- 
berries in Ashfield, Mass., is not identified. 

357. Wheat-Midge. (Journal IN. Y. State Agricultural Society, for 
November, 1857, viii, pp. 67, 68 — 27 cm.) 

Dr. Fitch's determination of the wheat-midge as identical with the 
Cecidomyia tritici, of Europe, had been dissented fiom by M. Amyot, of 
Paris, but was subsequently accepted by the French Entomologists. Not 
being accompanied in this country with any parasite, the measures are 
stated which have been taken for the importation of its European 
parasite. 
39 
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1868. Entomology. No. XVI, bis. — Experiments. Soap on Apple- 
Trees. — Powdered Charcoal on Cucumber Plants. (The Culti- 
vator, August, 1858, Third Series, vi, pp. 238, 239—43 cm.) 

Abraxas? ribearia identified, as sent from Ilion, N. Y., and reference 
made to its description in TYans. N. F. St Agricul, Society for 1847, p. 
4G1 ; band-picking recommended for its destruction. The efficacy of 
the soap protection of apple-trees from the borer, Saperda bimttata, bav. 
ing been questioned, Dr. Fitch experimented with it, with the follow- 
ing results : in twelve trees not soaped, twenty-four borers had been 
discovered during the year, while in twenty-two soaped trees, not one 
borer could be detected . Powdered charcoal failed to protect from the 
cucumber-beetle, while boxes open at top and bottom gave effectual 
protection, as also against " the cut-worm, the large stinking squash- 
bug, and all [?] other insect depredators." 

1858. Entomology. No. XVII— The Fall Web- Worm. (The 
Cultivator, November, 1858, Third Series, vi, pp. 341, 342 — 
55 cm.) 

The insect was extremely abundant the present year. Its scientific 
name in both genus and species, means ** the weaver." The moth is 
briefly described, its natural history given, together with its larval 
habits and the construction of its web. It prefers for food the ash, and 
next in order, cherry, walnut, plum, apple and willow. There are 
two other Ermine moths. While Hyphantria textor is spotless, H. 
punctata n. sp., has a black dot on the center of each front wing 
{Trans. li". F. St, Agricul. Soc., for 1856. p. 383), and H. cntua, of 
Drury, has numerous small black spots on the front wings. 

1858. Wheat-Midge. (Transactions N. Y. State Agricultural Society, 

for 1857, xvii, 1858, pp. 319, 320.) 

Extract from a letter of Dr. Fitch, narrating a comparison made by 
the distinguished French entomologist, M. Amyot, of our wheat-midge 
with the Cecidomyia tritici of Europe, and the pronounced identity of the 
two. Also, absence of any wheat-midge parasites in this country, an( 
steps taken for their importation from Europe. 

1858. Say's Heteropterous Hemiptera. (Transactions N. Y. Stat< 

Agricultural Society, for 1857, xvii, 1858, p. 754.) 

Preface to description of new species of Iletcropterous Hemiptera o' 
New York, by Thomas Say, New Harmony, Indiana. Decembei 
1881 (lb., pp. 755-812). Printed from a transcript copy made by Di 
Fitch from one of the two copies known to be extant. 

1859. Entomology. No. XVIII. —.The Golden Tortoise Beetle 

(The Country Gentleman, Jan. 20, 1859, xiii, p. 50 — 66 cm- J 

Gives its operations on convolvulus and other food-plants, character" ^ 
of the family of tortoise-beetles or CassididcB, and generic distinction ^< 
Describes, with figures, this species, Coptocycla aurichalcea, of which 47, 
punctata^ although an older name, should be regarded as a synonyi 
for reasons given. 
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). A New Barley Insect. (Journal N. Y. State Agricultural 

Society, for April, 1869, x, pp. 114, 115 — 25 cm.) 

From infested barley-straw sent from Cazenovia, N. Y., sixty flies 
were obtained which are of a different species from the Eurfftama har- 
dei of Dr. Harris. The name Pteromalusf tritiei is proposed for it. 

). A New Barley Insect (The Country Gentleman, April 21, 
1859, xiii, p. 250 — 20 cm.) 

From some barley joints, received from Cazenovia, N. Y., sixty ex- 
amples of ChalcididiB were bred, of one species, one-foarth of which 
were males, and no parasites among them. They are found to be quite 
uniform, and different from the Massachusetts barley-fly, and both species 
different from the Virginia joint-worm. They are the only insects of 
the family yet discovered which feed on vegetation, all the other species 
being parasitic on other insects. They appear to be more nearly 
allied to Pteromaliis than to Eurj/toma, where placed by Dr. Harris. 

The distinctive features of the three species, viz., the black -legged 
or Massachusetts Barley -fly (Pteramcdusf hordU Harris), the joint- 
worm fly (herein named Pteromalusf triticC)^ and the yellow-legged 
Barley-fly {Pteromalusf fulvipes), are briefly given, in advance of 
publication in next Annual Report. 

9. The Thousand-Legged Worm. (The Country Gentleman, July 
14, 1859, xiv, p. 27 — 16 cm.) 

Reply to an inquiry, from Armstrong county, Pa., of a worm kilUng 
the young cucumber, radish, beans, onions, and the large strawberry : 
the latter, when near ripe, often contains fifty of them. They had been 
destroyed by hot water after drawing them by thousands beneath 
boards laid on the walks in the evening. Dr. Fitch could not deter- 
mine the species, not having studied the group. They belonged to the 
genus JuluH^ and are usually regarded as inoffensive, living only on de- 
caying matter, as Jutus Americanus Beauv., our largest species, often 
found in old rotten logs. Hardly a bucket of water had been drawn 
from Dr. Fitch's well during the season that did not have one or two 
of these worms in it, which had crawled from their retreats among the 
stones, and fallen in. When discovered in garden vegetables, they are 
probably attracted by decay or putrefaction following some insect at- 
tack. The strawberries may have been first eaten by ants or other 
insects. 

9. Entomology. No. XIX. — Beetles Infesting Grape-vines. 
(The Country Gentleman, Sept 15, 1859, xiv, p. 171 — 56 cm.) 

In reply to inquiries from Westfield, X. Y., describes and figures the 
spotted Pelidnota {Pelidnota punctata); describes the Light-loving An- 
omala {Anomald lucicola) with its varieties, viz., the Gloomy Anomala 
{moirens Fabr.), the Spotted-necked Anomala (maculicoUis), the true 
Light-loving Anomala {lucicola Fabr.), and the Black Anomala (o^roto 
Fabr.) ; notices briefly the Rose-bug {Macrodactylus »ubspinosus), and 
cites the conflicting evidences that fowls do and do not eat it ; gives 
the natural history of the grape-vine flea-beetle {Ualtica cJialybea), and 
recommends as a remedy, that the beetles be searched for in their re- 
treats and destroyed early in the spring. 
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1869. Entomology. No. XX. — The Parasitic Destroyer of the 
Curculio. (The Country Gentleman, Oct. 6, 1859, xiv, p. 
221 — BO cm.) 

The Carcalio regarded as our most injarious insect; at first, in 1746, 
it seemed confined to nectarines, later it attacked the plams, and still 
later, apples and cherries. A parasite had lately been received from 
St. Catharines, Canada West, with its history as observed. It is an 
internal parasite, and of this class, the " four very extensive families 
named Ichneumon^ Bracon^ CJialcU and Proctotrupes *' are compared 
by their venation and other features, with a figure of the wing of the 
curculio parasite in illustration. The new parasite belongs to the 
Bracon family, and is shown to be a 8igalphtts, and the specific name 
of curculionis is deemed an appropriate one. Its description with figure 
is given, together with its habits and operations as drawn from those of 
allied known species. The black -knot, in which this parasite is bred, 
is a vegetable fungus analogous to the smut on com. 

1859. Maple Leaf-Cutter. (The Country Gentleman, lb., p. 225 — 

11 cm.) 

In reply to inquiries made of some insects sent from North Claren- 
don, Vt., the examples are identified as Omix acerifolieUa Fitch, de- 
scribed in the Second Report on N. Y. Insects (pp. 269-273 of 1st and 
2d Reports). [The species has been subsequently referred to the genua 
Incurvaria of Haworth. Lord Walsingham thinks that Tinea iridella 
Chambers {Canad, EnL, 1873, v, p. 86), may be the same insect.] 

1860. Address, on our most Pernicious Insects, delivered at the An- 

nual Meeting [of the State Agricultural Society], February, 
1859. (Transactions N. Y. State Agricultural Society, for 
1859, xix, 1860, pp. 588-598.) 

Treats of five species of wheat insects, viz., the Wheat-midge, Grain 
weevil, Hessian fly. Joint- worm, and Chinch-bug ; and four of fruit 
trees, viz., the moth of the apple-tree caterpillar, the apple-tree 
borer, the peach-tree borer, and the Curculio. 

1860. Address of Asa Fitch, M. D., Entomologist of the Society, on 
the Curculio and Black Knot on Plum Trees. (Transactions 
N. Y. State Agricultural Society, for 1859, xix, 1860, pp. 599- 
612.) 

The Curculio thought to be our most injurious insect. It was first 
noticed near Philadelphia, in 1746, but we are still ignorant of its life 
for three-fourths of the year. The beetle is described, and its earliest 
appearance abroad said to vary from 1st of April to middle of May. It 
continues until late in autumn. An account of the nature of its in- 
juries in various fruits is given. A new brood appears in July, some 
of which oviposit in the black-knot. The excrescence is described : 
on its surface the fungus, Sphceria morbosa, is always found. But the 
black-knot itself, is not a fungus, nor is it produced by insect attack. 
Later, it is believed that the curculio oviposits in the bark of plum- 
trees and butternut-trees Its only known parasite, 8igalphu$ cttrcu- 
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lionia, had recently been disoovered and described. For remedies, the 
jarring method was not sufficient. Showering, at first appearance of 
the curculio, with whale-oil soap and tobacco-water is recommended. 
Plam-trees bordering water-courses have escaped attack. 

60. The most Pernicious Species | of | United States Insects, | and 

I the Gurculio, | two Addresses delivered at the Annual 

Meetings of | the New York State Agricultural Society, | A. 

D., 1859 and 1860 | — | by A8aPitch,M. D., | Entomologist 

of the Society. I — | Albany. | Printed by C. Van Ben thuysen. 

I 1860. I Pamph. with half title cover, pp. 28. 

Pabliehed as a separate of the two preceding papers. 

160. Ravages of Insects on Forest and Fruit Trees — Remedy. 
(Transactions N. Y. State Agricultural Society for 1859, xix, 
1860, pp. 775,776.) 

Notice of a Scaie-insect infesting trees in Albany, believed to be a 
new species and named bj Dr. Fitch as Lecanium aeericorticis, [This 
species is now accepted as identical with Pulvinaria innumerabilU 
(Rath von), for an admirable article upon which bj the late J. Duncan 
Putnam, see the Proceedings of the Davenport Academy of Natural 
Sciences, ii. 1880, pp. 295-847, pi. xii, xiii.] 

160. Entomology. No. XXI. — Locust Leaf-miners. (The Country 
Gentleman, February 2, 1860, xv, p. 82—40 cm.) 

Describes and figures the mines in locust leaves sent from Plymouth, 
Md., which are large and irregular, and have onlv the upper layer of 
the parenchyma eaten. Such mines had not been seen by Dr. Fitch 
and the insect therefore could not be determined. The eggs had been 
placed on the underside of the leaf, in the angles where the principal 
veins branch from the midvein. At first the young larva feeds on the 
lower parenchyma, which it deserts for the upper layer, the excavated 
portion below showing subsequently as a small brown spot on the lower 
surface of the leaf. It probably leaves the leaf for its final transfor- 
mation. It may possibly be the Locust Hispa, Anoplites scuteUaris, of 
whose operations no account had been given. It cannot be the Flat- 
tened locust leaf-miner, Anacampsis liobinieUa, or the slender locust 
leaf-miner, Argyromiges PseudacaeieUa [both of Fitch], which, al- 
though they form a similar white blister-like spot on the surface of 
a leaf, yet it is always on the lower surface, it being the lower layer 
of the parenchyma which their larvae eat. 

60. The Entomologist. No. XXII.— The Seven teen- Year Cicada. 
(The Country Gentleman, March 29, 1860, xv, p. 210—50 cm.) 

Newspapers are announcing the coming of the 17-year locust the 
present year. The name of locusts and grasshoppers are synonymous. 
Their multiplication and ravages, at times, were well known. The 
name of locust had probably been given to the 17-year cicada by the 
first European settlers, when they were alarmed by their numbers and 
noise when seen for the first time. The name of locust, as applied to 
them, should be discarded for that of cicada^ but the desirable change 
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maj Dot be accepted, so long as the wheat-midge continues to be called 
the " weevil." The protracted larval stage of the cicada is most re- 
markable. Linnaeus, with his usual felicity in application of names, 
should have designated it as Cicada Methuselah, The regularity of its 
almost simultaneous appearance is also remarkable. It is desirable 
that the geographical extension of the coming brood should be ascer- 
tained, so that its future visitations may be definitely predicted. Tiie 
time of appearance of other broods is mentioned, and reference is made 
for further information of the species to the TtaMOcHona of the If. T, 
8tate Agricvitural Society for 1864, p. 72. 

1860. The Hunter Weevil. (The Country Gentleman, June 14, 
1860, XV, p. 384 — 8 cm.) 

Identification of the species {Sphenophorus f)enatus Say), from Onon 
daga county, N. Y. , and pronounced identical with the " bill-bug or 
the corn-bug," of the Patent Office Report for 1854. 

1860. Ravages of Insects on Forest and Fruit Trees — Remedy. 
(Journal N. Y. State Agricultural Society, for July, 1860, 
xi. No. 3, pp. 21, 22 — 22 cm.) 

In a letter to Hon . 6. P. Johnson, Dr. Fitch remarks upon a species 
of scale-insect depredating upon the trees in the parks and gardens in 
Albany, giving its natural history, and suggesting oil or grease as the 
best remedy to be used against it. He compares it with the Lecanium 
aceris of Europe, and as it seems to differ from that s|>ecies, he had 
given it in his manuscripts the name of Lecanium aeericortieis^ or the 
maple-bark scale-insect. [Is Ptdmnaria innumerabiUs (Rath von).] 

1860. The Entomologist No. XXIII.— The Striped Flea-beetle. 
{The Country Gentleman, July 12, 1860, xvi, p. 36 — 40 cm.) 
Insects sent from Solsville, Madison county, N. Y., as attacking 
beans under ground, when well-sprouted and within a half-inch of the 
surface, boring minute holes on the inner side of each half of the bean 
stunting it and causing it to turn black — are recognized as the striped 
flea-beetle, Hdltica (Phyllotreta) striolata of llliger. Its favorite food is 
mustard, but it is very fond of young cabbage plants, the cultivation 
of which it sometimes arrests in the vicinity of New York. Its under- 
ground habit of feeding seems to be unusual to it. The Insect is 
described and its somewhat confused synonymy given. Dusting with 
lime, ashes, soot, etc., is recommended for arresting its ravages, as 
also, frequently driving them from the plants, as they are timid insects. 

1860. The Entomologist. No. XXIV.— The Pear-blight Beetle. 

(The Country Gentleman, November 8, 1860, xvi, p. 302 — 

44 cm.) 

The insect is sent from Southampton county. Pa. , as having destroyed 
a number of apple-trees. It attacks also the plum and apricot. It is 
the Seolytus pyri of Professor Peck [now known as XyUbortu pyr{], 
and a description is given of it, with a statement of its habits. In the 
middle of summer, twigs are seen to wither. On examination, a small 
perforation like a pin-hole may be seen at several of the buds, upon 
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tbe bark. From these the barrows proceed, extending upward into the 
pith. The beetle also infests the trunks of trees, probably in its first 
brood. The remedy for the twi^-blight is found in cutting off the 
blighted twigs as soon as observed, and burning them. For the attack 
upon the trunk, no remedy is known. 

1861. The Entomologist. No. XXV.— The Quiuce Tingis. (The 
Country Gentleman, February 14, 1861, xvii, p. 25 — 45cm.) 
Insects sent from Leominster, Mass., with account of serious injuries 
to quince trees for the past three years, from July until late in the au- 
tumn. The eggs are laid and the insects work on the underside of the 
leaves, causing them to color and shrivel as if scorched by fire. The 
general appearance of the Tinffidce of the Uemiptera, to which the in- 
sect belongs, is described, looking like little drops of dried froth made 
up of numerous air-bubbles. This species is similar to Tingis pyri, of 
Europe, and is almost identical with Tingia arcuaia of Say. Dr. Fitch 
had described a form found on butternut leaves as T.juglandis, but he 
has since come to the conclusion that it is but a straight wing-margined 
form of T, arcuaia. The quince form is described and figured, and 
compared with 7\ arcuata, and 'is named Tingis cydonim. Its young 
form is also described. No remedy is known for its injuries. For 
destruction of noxious insects, the Hydropult, made by the American 
Hydropult Co. of New York, is highly recommended. By means of 
this, a number of alkaline washes and bitter Infusions may be con- 
veniently showered, and often with great success. [No notice of this 
species appears in Dr. Fitch's Annual Reports.] 

1861. The Entomologist. No. XXVL— The Wheat-Midge. (The 

« 

Country Gentleman, April 1, 1861, xvii, p. 226—39 cm.) 

For about thirty years, the midge has existed in the State of New 
York, as a formidable wheat pest. Last summer it was remarkably 
diminished or wholly extinct. Two species occur together in our wheat 
fields, the C. tritici and C. cerealis of similar habits, but the last is 
much the more rare. The habits and transformations are given. The 
C. triiid may be readily recognized when it enters our windows at- 
tracted by lights on warm and sultry evenings in June, by the bright 
yellow color of its body unlike any other minute fly that occurs in the 
same situation. They usually appear in the wheat-fields in New York, 
about the 15th of June. A guide for looking for them in other locali- 
ties would be, at the time when the first solitary fire-flies are seen 
abroad, and when the white flowers of the locust-trees commence to 
fade and drop to the ground. 

1861. The Entomologist. No. XXVII. — Disappearance of the 
Wheat-Midge. (The Country Gentleman, May 2, 1861, xvii, 
p. 290—36 em.) 

In 1859, the wheat in Central New York was reported as not injured 
by the midge. The following year, the insects were abundant about 
lamps in Washington county (Eastern New York), during the middle 
of June, but in July, no larvse could be found in wheat-heads in a cir- 
cuit of several miles. The same exemption from attack was found 
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« 

upon examination in the wheat in adjoining counties in Vermont. In 
Canada West, the wheat was also uninjured the preceding year. In 
Western New York, the insect continues to be as common as hereto- 
fore. It appears then, that over a large extent of country, its injuries 
have greatly diminished, and in some places entirely ceased. Wheat 
may again be sown with every prospect of abundant return. The 
midge may again increase and become as great a pest as before, yet it 
seems more probable that its greatest injuries have passed, and that 
they will never again be repeated to the same extent, in this country. 

1861. The Entomologist. No. XXVIII.— The Apple-tree Borer. 
(The Country Gentleman, June 6, 1861, xvii, p. 370 — 18 cm.) 
In reply to inquiries made from Kansas of a borer injuring the young 
limbs of apple-trees in the manner detailed, the insect is identified as 
the Bostrichua bicaudatua of Say [now known as Amphicerua Hcauda- 
tua"]. A description is given of it, and it is represented as common in 
the orchards of Michigan and Illinois, ranging from Pennsylvania to 
Mississippi, but not known to occur in New York or New England. 
Directions are given how totdiscover its attack, and for destroying it 
by cutting off and burning the infested twigs, or, when it enters at a 
fork of the limbs as stated in the inquiry, by thrusting in a wire until 
the beetle is reached and killed. 

1861. The Army- Worm and Cut-Worm. (The Country Gentleman, 
July 4, 1861, xviii, p. 18—20 cm.) 

The Cut- worms that sever the young cabbages, leaves, etc., so well 
known to all gardeners, are the progeny of the dark-colored ** millers " 
that enter our houses on summer evenings, of which there are many 
species belonging to the genus Agraatia [Agrotia]^ of the Noetuida, 

The Army-worm Dr. Fitch supposes to be "one of our common cut- 
worms multiplied to excess and having become gregarioos and migra- 
tory like the locust." Specimens of the worms had been sent from 
Illinois which resembled the cut-worm except in its brighter colors, the 
result perhaps of its greater exposure to light. The moths had been 
received from Maryland, but in too poor a condition for identification, 
and its species was therefore at the present unknown . The " black 
worm " which had been so remarkably destructive over large districts, 
at intervals, in New England Several instances cited), are believed to 
have been traveling swarms of one of our common cut-worms. 

1861. The EntomologisL No. XXIX.— The Army- Worm Moth. 

(The Country Gentleman, July 25, 1861, xviii, p. 66 — 49 cm.) 

Dr. Fitch tells the story of his specific identification of the army- 
«worm moth, which is of sufficient interest to justify its quotation. A 
specimen of the army- worm and the moth bred from it, had been sent 
to him from a correspondent in Illinois, in a tin tube of alcohol, the 
moth proving when extracted to be " a soft, shapeless black mass. On 
carefully disentangling and spreading its wings, and drying it, my 
first step was to compare it with the broken and effkced specimens re- 
ceived last year from Maryland. I hereupon saw that the Army- worm 
in Maryland last year and that now in Illinois were undoubtedly one 
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and tlie same insect . And now, bj a searching look from one to the 
other of tliese soiled and imperfect specimens. I was able to gather 
from them certain marks by which I thought I could recognize this 
insect if I chanced to have any other specimens of it in my collections. 
Upon looking over the moths of the cut-worms, I find nothing like this 
among them. Turning then to another group, lo, here I have it I — two 
perfect specimens received a few years since in a fine collection from 
Professor D. S. Sheldon of Iowa College. Lau9 Bex! The riddle is 
now read. What for nearly a score of years I have been so anxious to 
obtain, I now have ! I know what the moth of this Army > worm now is I 
And in the fulness of my joy hereupon, I thank you. Prof. Sheldon, 
and you Dr. Bartlett, and Dr. Jenkins, each and all, that you have col- 
lectively furnished me with such clues as have enabled me to make 
this discovery . *' 

The above is followed by the history of the species — its naming by 
Haworth and renaming by Guen<5e, as given in the New York Keports 
(0th-9th, pp. 123, 124), and a description of the moth, as reproduced in 
p. 125, loc. dt. 

861. The Hunter Weevil. (The Country Gentleman, August 1, 
1861, xviii, p. 80— 7cm.) 

Identification of the species sent from Skaneateles, NY, together 
with statement of its ravages. 

861. The Grain Aphis. (The Country Gentleman, August 8, 1861, 
xviii, p. 96 — 11 cm.) 

Numerous examples of the insect from various parts of New York, 
Connecticut and Massachusetts had been received for name, at the 
office of the Country Gentleman, in reply to which a letter of Dr. Fitch 
to Mr. 6. P. Johnson, is published. 

The insect is identified as Aphis avencB Fabr., or Aphis granaria of 
Kirby and Curtis. Early in the season it attacks wheat, rye and bar- 
ley, and as these grains harden, it deserts them for the oats, which it m 
jures more severely. Its manner of attack is noticed. Various species of 
Ichneumon flies, Sy rphus flies, and Lady-bugs have attacked it strongly, 
and will probably subdue it. Chloride of lime dusted over the plants 
might disengage a gas which would destroy them, and experiment 
with it is asked for. 

861. The Entomologist No. XXX.— The Grain Aphis. (The 
Country Gentleman, August 15, 1861, xviii, p. 114 — 74 cm.) 

First became numerous a year ago — observations upon it the present 
season — its identification as Aphis avencs of Fabr., A gi*anaria of 
Kirby and Curtis — its habits — a parasitic attack upon it, and other 
insect enemies, — all of which is reproduced, wiih additional matter, in 
the Fitch Reports, 6th-9th, pp. 91-100. Following the above, is a note 
upon the wheat-midge, representing it as again injurious in Washing, 
ton county, although no larvffi were to be found in the wheat the pre- 
ceding year, whence it appears that the insect has some other place in 
which to breed : recommends the importation of its natural parasites. 

40 
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1861. The Grain Aphis. (The New York Observer, of October 17, 
1861.) 

Referred to in Dr. Fitcli's ^th-^th Repts, Ins. J^. T. , p. 91, but bas 
not been seen bj me. 

1861. Snapping Beetle — Blight on Apple-Trees. (The Country 
Gentleman, August 22, 1861, xviii, p. 130 — 15 cm.) 

A correspond en t from Plattsburg, N. Y., whose trees are dying from 
the scaling off of the bark, sends a beetle supposed to occasion the 
trouble. 

The beetle proves to be one of the ElateridcB — species unknown. 
The injury results from some other cause, perhaps is of the same nature 
as the ** fire-blight" of the pear-tree. 

1861. An Important Caution. (The Country Gentleman, Septem- 

ber 5, 1861, xviii, p. 161 — 11 cm.) 

Where a grain-field has been infested with the Qrain aphis, no ani- 
mal should be pastured on the stubble of that field for three weeks 
after the harvest. The Ijady-bugs which have gathered there to feed 
upon the aphis secrete a yellow acid juice from their joints, which is 
believed to be poisonous to animals eating many of the beetles. Some 
hogs having been turned into an oat-field the third day after its cut- 
ting, one became enormously swollen and died about noon, and others 
of them were seriously affected. A span of horses also became swol- 
len upon being turned into an oat-field. 

1862. Insects the past Year [1861]. (Transactions N. Y. State Agri- 

cultural Society, for 1861, xxi, 1862, pp. 27-31.) 

Brief notice of insects studied during the year, viz., Qrain-aphis, 
Army-worm and Wheat-midge. Remarks upon the great fecundity of 
the Aphis, the descendents of a single individual in twenty days 
amounting to upwards of two millions. The Army-worm determined 
for the first time. Number of parasites upon the Wheat-midge in 
Europe. 

1862. The Entomologist. Entomological Events of the past Year. 
(Country Gentleman, for February 20, 1862, xix, p. 124 — 54 
cm.) 

Read as a letter, at the winter meeting of the N. T. State Agricul- 
tural Society, in February, 1862. Gives the observations and studies 
of Dr. Fitch during the preceding year, upon the Qrain Aphis, the 
Army- worm and the Wheat -midgre. 

1862. The Entomologist. No. XXXI. — Insect Tumors and Wounds 

in Raspberry Stalks. (Country Gentleman, for May 22, 1862, 

xix, p. 335 — 52 cm^) 

Infested galls upon wild raspberry, Rubus strigotus, from Lockport, 
N. Y. , and identical ones upon the Antwerp variety of raspberry, Rtibus 
Id(eu8, from Poughkeepsie, N. Y., gave some gall insects which were 
apparently an undescribed spedes of the family OynipMdcB and of the 
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genus F^ffUes, They are accordingly named FigiUs mbus-caulU, or the 
raapberry-stalk gall-bee. The insect and its habits are described, to- 
gether with its gall. 

Some raspberry canes were received, showing a row of small holes 
bored into them for the reception of small, shining white eggs, cansing 
the canes to crack open and show the pith. Dr. Fitch had seen the same 
in wild raspberry, also in willow, and in cherry. In 1858, the apple- 
twigs in some orchards in Akron, O., were extensively injured in the 
same manner. Watch was set for the depredator — it was caught in 
the act — sent to Dr. F., and by him identified as the Buffalo tree-hop- 
per, Ceresa bubalus Fabr. 

[Professor Riley, in his Fifth Report on the Insects of Missouri, p. 
121, states that the above punctures are the work of another insect, 
viz., the Snowy cricket, (Ecanthus niveus Harris. The punctures made 
by C. bubalus are different, as figured {loc. cit,, fig. 50) and described.] 

1862. The Buffalo Tree-Hopper. (The American Agriculturist, for 
June, 1862, xxi, p. 172.) 

Communicates a portion of the matter relating to this insect con- 
tained in the 12th Report on the Insects of N. Y. (Trans. If, T. St, 
Agricultural Society, xxvii, 1867, pp. 889-893). 

1862. The Entomologist No. XXXII. — The Asparagus Beetle. 
(The Country Gentleman, for July 31, 1862, xx, pp. 81, 82 
— 73 cm.) 

The Asparagus plant grows wild in Europe. Africa and the West 
Indies. Since first introduced in this country, perhaps two hundred 
years ago, it has been exempt from the insects that attack it in Europe, 
until the present time, when its principal European pest, the Orioceris 
asparagi^ has been discovered in Queens county, on Long Island. The 
beetle and its larva are described and figures presented of them. 
In considering the means of combatting the insect, the fact is stated 
that the long experience with it in Europe had given no better 
method than that of hand-picking ; it is therefore probable that the 
same method will have to be employed here. This need not be re- 
garded as an irksome and endlesH task — it may become a pleasant 
pastime. It is believed to be possible to exterminate it, by diligently 
collecting it by hand from the few plants that it may be necessary to 
grow, and cutting down all others during two or three months, com- 
mencing early in June. An organized effort for its prompt extermina- 
tion through Horticultural and Agricultural Societies, and the appoint- 
ment of efiScient town committees, is recommended 

1862. The Entomologist. No. XXXIII.— The Maple Psocus. 

(The Country Qentleman, September 4, 1862, xx, p. 162 — 

35 cm.) 

Insects received from Prospect H'll, N. Y., where on August 11th, 
they were infesting fruit and ornamental trees. Their first appearance, 
in a wingless state, was about the 1st of August ; later (when sent) 
they were wingfed. They were said to be remarkably timid creatures. 
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occurriDg on the shadj side of the branches, from which they sucked 
the sap. 

The same species had been obsenred by Dr. Fitch, July 29, 1854, on 
maple, and on the shad-bush (Amelanehier botryapium) [A, Canadensu 
yar. botryapiuml. It belongs to the Psoeidm^ of which the " book- 
louse " is a familiar example — called also, *' dust-loose," from its be- 
ing at times found abundantly in the sweepings of neglected chambers, 
— known from its clicking call to its mate , as the death-watch [is 
ClotMUa puUatoria]. It eats dried plants and insects — is readily de- 
stroyed by camphor. 

The Maple Psocus is the largest of our species. Dr. Fitch had pre- 
yiously given it the MS. name of Psoeus aceris^ and it is now described* 
[It is the Psoeus v^nosus of Burmeister : see Hagen's ^europtera of 
North America, 1861, p. 10.] 

1863. A brief account | of the most important | Injurious Insects | 
of the I United States | — | By Asa Fitch, M. D. | New 
York State Entomologist. | — | Albany: | Luther Tucker & 
Son, 395 Broadway. | 1863. | Pamph., 12 mo. pp. vi (includ- 
ing title-page, cover and index of subjects and illustrations) 
+ 293-321, from the Illustrated Annual of Rural Affairs. 

Ck)ntains general remarks upon insects, describes their several stages, 
gives their divisions into orders and mentions other groups. Among 
their economic divisions are noticed (often at considerable extent) : I. 
Insects injurious to fruit-trees^; of which are these : the curculio, ap. 
ple-trce caterpillar, fall web-worm, apple-tree borer, peach-tree borer, 
and apple bark-louse. II. Insects injurious to grain crops ; among 
which are the wheat-midge, Hessian-fly, four species of Eurytonutt 
chinch-bug, Angoumois moth (Butalu eerealeUa), grain-aphis {Aphit 
avencB Fabr.), grain- weevil (Oalandra granaria Linn.), and cut- worms. 
III. Insects injurious to gardens, as, the cucumber-bug, squaah-bug, 
flea beetle, rose-bug, and asparagus beetle. The above insects are iUuB- 
trated in thirty-four figures. 

1863. Insects. — The Grain Aphis, Wheat Midge, etc. (Transactions 
N.Y. St. Agricultural Society, for 1862, xxii, 1863, pp. 32-38.) 

An essay read by Dr. Fitch at the Rochester State Fair, evening 
meeting, October 1st, 1862. 

The Qrain Aphis has existed in Europe from time immemorial. It 
was named and described by Linnaeus eighty-one years ago, as Aphis 
averuB. European accounts of it are meager and imperfect, but its 
history had been completed by Dr. Fitch recently. Its sudden irrup- 
tion last year in New York and New England was our first observation 
of it. This year it extended westward over Canada into Michigan. It 
had probably existed in this country in limited numbers for many 
years, having been observed on wheat seventeen years ago. No aphis 
had hitherto shown such a sudden excessive multiplication. During 
the last of June two great changes occur : the scattered individuals on 
leaves and stalks congregate on the heads, and change from grass-green 
to yellow . 
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This species is an exception to tbe ordinary generation of aphides, 
in that it deposits no egg in the autumn, but hibernates beneath the 
snow. No eggs have been observed, nor males — it apparently pro- 
duces young indefinitely. The winged forms produce two young in a 
night — the wingless, four : these last bring forth young in three days. 
Various insects that prey upon them are noticed. 

[The above (except the assembling and change of color) is additional 
to the account given in 6th-9th Repts. Insects N. Y., pp. 91-98.] 

Remarks upon the Wheat-midge and other insects were made in a 
general discussion following the essay. 

1863. Locust-Tree Borer. (Transactions N. Y. State Agricultural 

Society, for 1862, xxii, 1863, p. 88.) 

Notices the occasional attack of the Clytus robinuB [CylUne robini(B\ 
upon the honey-locust, Oleditschia triacarUhus, as well as upon the com- 
mon locust ; also, Ctenucha LatreiUana [C, Virginica Charp.J as a 
rare species. 

1863. The May-Beetle. Worm on Grape-Vines. (The Country 
Gentleman, for June 18, 1863, xxi, p. 399 — 13 cm.) 

Identification of the May-beetle, Lachnostema fusca^ as injuring 
cherry-trees, after dark, at Bailey's Cross Roads, Va., occasionally 
stripping them, and also plum-trees, of all their leaves. Shaking upon 
sheets, killing with boiling water, and feeding to swine or poultry, 
recommended as the best remedies. 

Spilosoma Virginica identified, as feeding on the young tender leaves 
at the extremity of the shoots of grape-vines, in West Ilaven, Conn. 
The insect is briefly described, and hand-picking recommended as the 
best remedy for it. 

1863. A Grape-Vine Beetle and Rose Bug. (The Country Gentle- 

man, for July 23, 1863, xxii, p. 65 — 20 cm.) 

Tlie Grape-vine flea-beetle, Haltica chcUyhea 111. [Chraptodera chaly- 
hea]^ attacks the eye or bud when it first begins to swell, in Cumber- 
land, Md. It had been very abundant and injurious in the same man- 
ner, in different parts of New York, the past and present year. 

The Rose-bug attacked the grape blossoms and continued to destroy 
the grapes until about half-grown. In Saratoga county they had de- 
stroyed the young plants of Indian corn, and stripped the leaves and 
fruit from grape-vines in some gardens at Saratoga Springs. For full 
account of this insect, reference is made to Trans. N". T, State Agri- 
cultural Society for 1855, pp. 477-484, and for notices. Country Gentle- 
man, 1856, viii, p. 75, and in August, 1859. 

1864. Aphis on Apple-tree buds. (The Country Gentleman, for 

June 2, 1864, xxiii, p. 351 — 10 cm.) 

Aphis mali received from Mr. J. J. Thomas, who finds the opening 
flower-buds of his apple-trees in the early part of May, thronged with 
the insects nestling close down among the pubescence. The insects are 
the young of the apple-tree aphis hatched from eggs which had been 
deposited late in the autumn in the crevices beneath the bark. They 
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hiltch just as the buds begin to swell, when thej crowd to tbem, where 
they are nourished until the leaves become sufficiently developed for 
their sustenance. 

1864. The Hunter Weevil. (The Country Gentleman, for June 16, 

1864, xxiii, p. 384 — 6 cm.) 

Received from Dutchess county, N. Y., where they were drawing 
the juices from young corn beneath the ground. Identified as Spheno- 
phorus vencUva Say, and references made to previous notices in the 
Country Gentleman. 

1864. The Entomologist. No, XXXIV.— The Buffalo Tree-hop- 
per. (The Country Gentleman, for June 16, 1864, xxiii, p. 
386 — 63 cm.) 

Describes the punctures made in raspberry twigs and the eggs de- 
posited in the pith, in straight rows of from one and a half to three 
inches long, which had been identified by Mr. Howe, of Akron, O., as 
made by the above-named insect, Cerota btibaltu, 

A punctured twig, in part, in section, to show the eggs, is figured, 
together with the insect, which is described. The punctures in the 
raspberry twig may have been made by another species of Ceresa of 
similar habits/' for it is only in the apple-tree that the C, htdxdus has 
been actually seen in the act of depositing its eggs." About 100 similar 
punctures in two rows, of Z}i and !}{ inches each, probably the work of 
one insect, had been seen by Dr. Fitch in an elder-stalk. The oviposi- 
tioD of the insect is described, also the hatching of the eggs, and the 
young insects. Shaking the trees or shrubs that the insect infests, to 
drive it away, is recommended. 

1864. The Five-marked Coccinella, destroying Plant-Lice. (The 
Country Gentleman, for July 21, 1864, xxiv, p. 47 — 19 cm.) 

A gentleman writing from L'Original, C. W., states that upon a 
cherry-tree infested with plant-lice, he discovered numerous larger in- 
sects, which, in the belief that they were a greater pest, he endeavored 
to destroy by beating from the tree and killing, but their large number 
compelled him to abandon the task. The next day, on examining the 
trees again, he found that the plant-lice had nearly disappeared, and 
the other insect was busily feeding upon them. Two examples were 
sunt to Dr. Fitch for determination. One had eaten the other when 
received, and the survivor, having undergone its transformation to the 
perfect state, proved to be GocdneUa S-notata of Kirby. 

1864. The Entomologist, No. XXXV.— The Nebraska Bee-killer. 
(The Country Gentleman, for July 28, 1864, xxiv, p. 63 — 
84 cm. ) 

Received from Otoe county, Nebraska, where it is ** very destructive 
to the honey-bee, killing a great number of them, and also of the rose- 
bugs.'* It is briefly characterized as a dipterous insect of the genus 
Trupanea of Macquart, and as it differs from the half-dozen known 
United States species, it is named from its habits, T, apivara [now 
placed in the genus Promachus]. A minute description of the fly ia 
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given, with mention of the habits of the AnlicUs, to which this fly be- 
longs. The observation, upon a single occasion, ten years previous, in 
the month of October by Dr. Fitch, of JS/rax rufibarbis la narrated — 
never since met with by him. The piping noise of these flies, like that of 
the bamble-bee when inclosed in a net, is mentioned, and also, their 
fetid, carrion-like odor. After the four Nebraska specimens had *' been 
dead a fortnight, and freely exposed to the air the latter half of the 
time, the disgusting scent still remained, and so powerful was it that 
on two occasions, nausea was produced " by their presence on a table. 
This odor may perhaps only attach to them at their period of sexual 
intercourse. [This notice is also published in the Eighth Report on 
the Insects of N. Y. (6th-9th Reports, 1865, pp. 251-255), together 
with additional observations upon the habits of the insect in destroy- 
ing bees and other insects.] 

1864. A Curious Insect, (The Country Gentleman, for August 6, 

1864, xxiv, p. 79 — 20 cm.) 

The two-spotted tree-hopper, Enchenopa hinotata^ received from 
Council Bluffs, Iowa, as infesting bittersweet. When confined in a 
glass vessel, it was said to spring against the sides with such violence 
as to break off its head [the tip of its thorax]. Dr. Fitch states that it 
is often found in New York on butternut and on dogwood. 

1865. The Entomologist. No. XXXVI. — The Aphis on Hops. 

(The Country Gentleman, for April 27, 1865, xxv, p. 274 — 
56 cm.) 

This aphis was first observed in this country two years ago. and 
since its first detection, has been very destructive — at times destroy- 
ing entire yards. Newspapers are mentioning three hop maladies, 
viz., the plant-louse, the honey-dew, and the black-blight, but these 
are but forms of the same thing. The connection of the last two with 
the aphis is shown. The insect proves to be the same as the long- 
known and destructive Aphis humuli^ of Europe. The excessive 
number of plant-lice in some years is subdued by numerous preda- 
ceous and parasitic destroyers, which, at the present time are very 
abundant. Soap applications will kill the young of the hop-louse. All 
can be killed by tobacco-smoke, which is unfailing. Perhaps it could 
be employed by confining it in a large cloth thrown over the vines. 

1865. Plant Lice — The Hop- Aphis. (The Country Gentleman, for 

August 3, 1865, xxvi, p. 82 — 27 cm.) 

In reply to inquiries of the winter retreat of this insect, it is stated : 
Most of the plant-lice, at the end of the season, become oviparous, and 
deposit their eggs under the loose bark or other shelters of the vegeta- 
tion upon which they feed. If the hop-aphis oviposited upon the 
vines, the eggs would be killed when the vines are destroyed in the 
autumn. This point in its history has not been fully given by the Eng- 
lish writers who have treated of it, during the many years that it has 
engaged their attention. In Morion*8 Encyclopedia of Agriculture^ ii, 
55, Dr. Plomley makes the statement, " as the result of his personal 
observation, that the hop- fly in May proceeds originally Iromsloe huihes. 
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He also positively asserts that the aatumn generation deposit their 
eggs in sloe bushes, whence their progeny einerge into the hop groands 
in the following season." This statement is corroborated by the fact, 
that from another species of wild plum, Prunus mahaleh, M. Fons- 
colomb described a new species of aphis, as Aphia pruni'fnahaieb, which 
subsequent researches showed to be identical with the hop-aphis. Dr. 
Fitch is of the opinion, that after the death of the small and wingless 
lice with the death of the vines, the winged ones fly away to the 
nearest plum-trees, where they sustain themselves upon the leaves un- 
til they have deposited their eggs, destined, if not previously de- 
stroyed, to hatch the following spring. 

18G5. Entomological Correspondence. (The Country Gentleman, for 
September 21, 1865, xxvi, pp. 190, 191 — 70 cm.) 

The Yellow-necked Apple-tree Worm, occurring in Lock port, N. Y., 
about the 1st of August, upon hundreds of young apple-trees, some of 
which they stripped of their leaves, is briefly described, together with 
the moth that it produces, viz., Datana ministra (Drury). Reference 
for a full account is made to Trajia. JV. T. State Agricultural Society 
for 1855, p. 467. The best remedy is to sever the twig with the con- 
gregated caterpillars and drop them in a fire. 

Locust Hispa, Received from Locust Bay, L. L The beetle, Anop- 
litis scutellaris Olivier [now Odontota scutellaris]y is briefly described 
and its natural history given. It is represented as very numerous at 
Glen Cove, where the trees ravaged by it look as if burned by fire. 
The insect has not been observed in the interior of the State. 

Bl^ck Prickly Worms eating the Leaves of Canada Thistles are identi- 
fied as Cynthia cardui. It is parasitized hy Banchus fugitivtu Say.* 
Some notes upon the butterfly are given. [For accounts of thistles and 
briars completely stripped by these caterpillars, see Count. Gent, of 
Sept. 7, 1865, p. 155, and id. for Oct. 5, 1865, p. 219.] 

1865. Address delivered before the Annual Meeting of the State 

Agricultural Society, Albany, February 8, 1865. (Trans- 
actions N. Y. §tate Agricultural Society, for 1864, xxiv, 
1865, pp. 111-116.) 

Attack of the hop plant-louse, the previous year in New York ; na- 
ture of the attack, producing *' honey-dew " and *' black -blight " : the 
insect identified with the ApJiis humuli, of Europe ; its enemies ; reme- 
dies considered ; soap-suds not reliable ; tobacco-smoke recommended. 

1866. Joint- Worm in Wheat on Long Island. (The Country Gentle- 

man, for July 19, 1866, xxviii, p. 49 — 20 cm.) 

The larvae reported as infesting the joints of wheat at Glen Cove, L. 
I., are probably the joint- worm, Eurytoma tritici, noticed in the Culti- 
vatary October, 1851, viii, p. 322, and in Trans, If. Y. St. Agr. Soc. for 
1861, pp. 830-841. As they are chiefly lodged at the lower joint, if 
the wheat is cut above this point, the stubble may be turned under, 
burying the insects while in their larval state so deeply that they 
will be destroyed. 

* Limner ia /ugitiva (Say). For other Lepidoptera (six species of moths) upon which it 
is parasitic, see Fourth Report on the Insects o/ Jfifsouriy 1872, p. 41. 
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1866. Beetle on the Grape. (The Oonntry Oentlemaiiy for August 

30, 1866, xxviii, p. 142 — 11 cm.) 

The Brown Colaspis, Colaspis hrunnea Fabr., received from Walpole, 
Mass., destrojiDg grapevines, July 21. Dr. Fitch had frequently col- 
lected it from the wild grapevine, the cinque foil or PatenUUa, and 
some other plants, but not from the cultivated grape before the present 
year. Dusting with ashes, soot, or some other powder, should prevent 
its ravages. 

1866. Insects which Injure Grain Crops. — I. The Wheat-Midge. 

(The Country Gentleman, for November 8, 1866, xxviii, p. 

306 — 68 cm. ) 

Gives an account of Cecidomyia tritici, and refers to 0, grcuninis 
Fitch and 0. inimica Fitch, which are treated of more fully in the first 
90 pages of the Sixth Report on Noxious Insects. Eight figures are 
given in illustration, similar to those of the Report cited. 

1866. Insects which Injure Grain Crops. — 11. The Hessian Fly. 

(The Country Gentleman, for November 29, 1866, xxviii, p. 

354— 60 cm.) 

Gives an account of the Hessian fly, Cecidomyia destructor Say, illus- 
trated with figures of the fly, diseased and healthy wheat-plants, the 
larva and pupa, lower joint of a diseased wheat straw, and one with 
sheath torn off showing the worms. Notices also two parasites upon 
the Hessian fly, viz., JSemioteUus destructor ot Say, and another observed 
by Mr. Herrick, of Tale College, inserting four or five of its eggs in a 
single egg of the Hessian fly. This species Dr. Fitch proposes to 
designate as PlcUygaster Herrickii. [Prof. Cook has observed a similar 
egg-parasite of the Hessian fly (perhaps the same as the above), which 
Dr. Packard refers, with doubt, to Platygaster error Fitch (BtUl. No. 4, 
U. S, Entomdog. Gommis , 1880, p. 21, f. 1).] 

1866. Ants Enemies to Cut-Worms. (Transactions N. Y. State 

Agricultural Society, for 1865, xxv, 1866, p. 133.) 

Reply to letter of W. C. Watson, narrating an attack of a black ant 
upon a cut-worm. Similar attacks observed by Dr. Fitch and explana- 
tion offered ; also, injuries of the little yellow ant {Myrmica motesta) to 
corn and other vegetation. 

1867. Currant Borers. (The Country Gentleman, for June 13, 1867, 

xxix, p. 386 — 14 cm.) 

Brief notice of the operations of the American currant-borer, Pseno- 
eerus supemotatus (Say), in the pith of a currant stalk, and reference 
for flgure and a full account of it, to the 8d Report on the Noxious In- 
sects of the State, in Trans. N. F. State Ayr, Soc. for 1856, pp. 416-423. 

1868. Excrescences upon Grape Leaves. (The Country Gentleman, 

for August 20, 1868, xxxii, p. 127—41 cm.) 

Treats of four grape-leaf galls that had come under observation. The 
first had been described in Trans. N. T. State Ayr. Soc. for 1854, p. 
41 
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862, as Pemphigus vUifoUcB. The second, not named, were rough 
water-like galls, size of musket shot of different sizes, upon the under 
side of leaves, in July and August, opening upon the upper side, and 
occupied by small oval lice of a dull yellow color. The third, observed 
the middle of August, smooth, succulent, greenish-yellow, size of large 
and small musket shot, growing in the leaf, and bulging out equally 
on both sides, having no opening, but an internal cavity In which no 
insect could at the time be perceived. It occurred on the wild grape, 
Vitis Uibrusca. Tlie fourth had not previously been seen, and was 
probably new. They were thorn-like, growing on the under side of the 
leaves in July, straw-colored, of a regular conical form, projecting oat- 
ward at a right angle from the surface, which they covered entirely ; 
four times as long as thick, from three to. four-tenths of an inch long, 
of a dry, firm texture, and fluted or ribbed lengthwise. Opposite their 
base, on the upper side of the leaf was a small pit. They contained a 
small yellow maggot, the description of which is given, and which is 
apparently a species of Ceddomyia. 

1809. A Ounoiis Water Insect. (The Country Gentleman, for Feb- 
ruary 25, 1869, xxxiii, p. 164 — 23 cm.) 

The larva of the insect captured from under ice a foot thick, identi- 
fied as jSkchna heros Fabr., with larval description and habits. 

1869. Garden Insects. (Illustrated Annual Eegister of Rural Affairs, 

1869, V, pp. 91-104, figs. 1-16.) 

Notices, among others, the following insects: The onion-fly {AntJiomyia 
ceparum), pp. 91-06 ; the striped blister-beetle {CarUharis Tittata); the 
radish and cabbage flies {Anthomyia raphani abd A, brassicce); centi- 
pedes, cut-worms, and the flea-beetles ; the garden flea {SmffiUhurui 
hortensis); the cabbage-moth (Cerostoma hrassiceUd) [is PluUUa crucif- 
erarum of Zeller], and the cabbage butterfly {Pieris oleracea). 

1869. Garden Insects. 2d Article. (lb., pp. 197-212, figs. 1-22.) 

Notices additional garden pests, of which the principal are the fol- 
lowing ' The cabbage aphis, pp. 108, 109 ; the cucumber beetle, pp. 
200, 201 ; the squash-bug; squash Coccinella {G. barealis); the asparagus 
beetle, pp. 204, 205 ; the tomato-worm {S. quinquemacuUUa), pp. 205, 
206 ; the Southern tobacco-worm {3, Carolina); the 10-lined potato- 
beetle {Daryphora 10 lineata), pp. 207. 208 ; the 8-lined potato-beetle 
{Criaceris trUineata); the striped blistering-fly, and wire- worms, pp. 
210, 211. 

Notice of the Entomological Labors of Dr. Fitch. 

The following notice of the labors and writings of Dr. Fitcli is ex- 
tracted from a "Report on some Injurious Insects of the Year 1879," 
presented by me to the State Agricultural Society at its Annual Meet- 
mgy January 21, 1880. 

It seems eminently fitting that in connection with the preceding notes upon 
the economic relations of some of our insects, reference should be made to one 
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who labored long and successfully in the department of Economic Entomology 
— whose contributions therein gave him an exalted name among entomologists, 
and to whose enthusiastic, long-continued and valuable labors that branch of 
natural science is largely indebted for the honorable position it now holds in 
our country. 

Dr. Asa Fitch died at his residence at Salem, Washington county, N. Y., on 
the 8th of April 1879, at the age of 70 years. His entomological studies com- 
menced about the year 1840, at which time he prescribed for himself such an ad- 
mirable plan for the direction of his future labors in the field of Entomology, that 
we will be pardoned for quoting it at length. He wrote thus : — 

*' I have undertaken a very great work, and have laid for myself a task both 
hard in the plan and difficult in the execution. To unite in one very limited 
body the most essential facts of the history of insects ; to class them with pre- 
cision and accuracy in a natural series ; to delineate the chief traits in their 
physiognomy ; to trace in a laconic and strict manner their distinctive characters, 
and follow a course which shall correspond with the progress of the science and 
the eminent men who have contributed to its advancement; to single out the 
useful and obnoxious species, those which from their manner of living ekcite 
our curiosity ; to mark the thousand sources where the authors of the original 
knowledge may be consulted ; to render to Entomology that amiable simplicity 
which she has had in the times of Linnasus, of Greoffrey, and of the first pro- 
ductions of Fabricius, and yet present her as she is to-day, with all the richness 
which she has acquired from observation, but without surcharging her with it; 
to conform her, in one word, to the model which I have under my eyes, the 
work of Cuvier — such is the end which I have taken upon myself to attain." 

During the years 1845 to 1851, Dr. Fitch contributed a series of valuable 
papers on Winter Insects and others, to Emmons' Quarterly Journal of Agrictd- 
ture and Science. In 1850, he prepared a descriptive catalogue of the United 
States insects of the suborder of Homoptera, which was published the following 
year in the Fourth Annual Report of the N, Y, State Cabinet of Natural History. 
These now scarcely accessible papers richly merit republication. 

In the year 1854, his connection with this Society was commenced, in his 
selection by the Executive Committee of the Society to examine and report upon 
the Noxious, Beneficial, and other Insects of the State of New York, under an 
appropriation by the Legislature for that purpose. His first Report was presented 
under date of March 14, 1855. Under the continuation of the annual appro- 
priations for the purpose, subsequent Reports were annually presented with the 
exception of three intervals of a year each — to the number of fourteen — the 
last oae published in the Transactions of the Society for the year 1870. In 1872, 
by an act of the Legislature, the office of State Entomologist was abolished — 
the impaired health of Dr. Fitch not permitting him longer to discharge the 
duties of the position. 

The series of the Fitch Reports is regarded by entomologists, and others who 
are prepared to appreciate their merit, as very valuable contributions to science. 
They are characterized by an untiring zeal, minuteness of observation, fulness 
of detail, faithfulness of delineation and dignity of expression. They consist 
largely of the results of original research ; and so highly were these researches 
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estimated abroad, that he was elected to membership in the Entomological 
Societies of France and of Russia, and a gold medal was bestowed upon him by the 
Central Agricultural Society of France, in appreciation of his services to science. [^] 
Among his foreign correspondents he numbered Weslwood and Curtis of Lon- 
don, Andrew Murray of Edinburgh, Dr. G^rstacker of Berlin, Dr. Signoret and 
M. Selys de Longchamps of Paris, and many others of the most eminent entomol- 
ogists of Europe. 

It may properly be claimed that the New York Reports led the way for simi- 
lar investigations in other States of the Union, and to the interest which they 
aroused, we are indebted for the valuable series of Riley's Reports on the 
Insects of Missouri — nine in number, and comprising over 1,800 pages and 
numerous illustrations of a high order, — the Reports of the State Entomologists 
of Illinois, and others. 

[*The medal was awarded to Dr. Fitch, in the year 1858, after the publication of his First 
and Second Reports, in consideration of their value to Agriculture. The following descrip- 
tion of the medal and translation of the Report accompanying it, is extracted from the 
New York State Agricultural Society's Transactions for the year 1858 : 

The medal weighs an ounce, nearly — bears on the obverse side the portrait of the 
Father of French Agriculture^ surrounded with the inscription, ** OLiviaa dk Sebres, N. 
IN 1689, M. 2, JT 1619;'' on the reverse an agricultural wreath, around which are the words, 
'* SociBTB Impbrialb bt Cbntralb d'Agriculturb ;'* and on its inside, ** A Mr. Asa 
Fitch, a Albany, Statb or Nbw York, 1858." 

The following is the Report : 

[Translation.] 

Impbrial Cbktral Socibtt or Agriculturb, Paris — Rbport. 

The Society has lately received, through Mr. Yattemare, an important work, by Mr. Asa 
Fitch, of the State of New York, on Insects which are injurious in Agriculture, and it has 
charged the section of Natural History to make a report to the Society upon it. 

The work is composed of two reports, addressed to the Agricultural Society of New 
York, and published by the Legislative Assembly of the State. It treats principally of the 
insects which attack fruit trees, and contains a large number of observations, accurately 
made, relative to the habits of these animals, and also very judicious application of these 
facts to the treatment of plants infested by them. On account of the peculiarity of these 
investigations, which embrace a multitude of minute and often isolated details, it would be 
difficult in this report to present an analysis of the work of Mr. Fitch, but we beliere it to 
be our duty to recommend it to the attention of Naturalists, who are engaged in the study 
of the relations of Entomology to Agriculture. The larger part of the facts mentioned by 
the author belongs to the history of varieties which are only found in America, and con- 
sequently do not directly interest French Agriculture ; still there will be found many ob- 
servations from which Entomologists of every country will be able to profit, and we think 
that it is the duty of the Imperial Central Society of Agriculture to encourage all good 
works undertaken in such a useful direction. 

The section has the honor, therefore, to propose to the Society to award to Mr. Asa 
Fitch a Gold Medal, with the bust of Olivier de Serres, in acknowledgment of his work. 

[Signed] A. VALENCIENNES, 

GUERIN MENEYILLE, 
MILNE EDWARDS, 

Commitiee. 
The resolution proposed was adopted at the meeting of April 14, 1858. A true copy. 

Signed : For the Permanent Secretar}- : 

The Seoording SeereUary, F. Da LaoABoa.] 
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The labors of Dr. Fitch will long be held in grateful remembrance, and the 
New York State Agricultural Society may justly lay claim to having, by its 
action in connection therewith, done very much toward the promotion of Ento- 
mological research, not only within the immediate sphere of its labors, but 
throughout the Union, and to science at large — coextensive with the civilized 
world. 



(B.) 



IH SECT DEFBEDATOBS UFOH THE AFFLE-TBXE. 

The following are all the United States species (one hundred and 
seventy-six in number) that are known to me, or have been reported 
upon accepted authority, as depredating upon the Apple-tree. The list 
will, without doubt, be largely extended ; it is published at this time 
to serve as the basis for future additions. An entire exploration of 
our entomological literature might add nearly or quite fifty species, 
and careful observation would unquestionably give us no inconsiderable 
number which have not yet been recognized as apple insects. 

It is hardly necessary to state that not all the species here recorded 
are to be included among those injurious to the apple-tree, but as each 
one is known to make it, at times, its food-plant from choice (many 
others will feed upon it in confinement),* the least harmful among 
them may at any time, through such sudden and inexplicable multi- 
plication as is often witnessed in the insect world, become seriously 
injurious. 

The authority for including the species in the list is given in each 
instance. For the convenience of those who may be willing to scruti- 
nize the list with a view of supplying omissions, the species have been 
grouped under their several orders, and for the most part, in their 
latest systematic arrangement 

Lepidoptera. 
Diurnals. 

Papilio Tarnus Linn. Tumu» iwaUow-iail Harris, Ins. Inj. Veg., 268. 

Limeoitis disippaa Oodt. DUippus buiUrfy Scudd., Bui. Buff. Soc., ii, S60. 

Limenitis Ursula (Fabr.). Ursula butterfly Riley, Amer. Eot., ii, 276. 

Tbecla strigosa Harris. Streaked Theda Scudd., Bui. Buff. Soc, iii, 111. 

SphingidcB. 

Deilephila lineata (Fabr.). WhiU-lined Sphinx Rilej, Amer. Eni., i, 206. 

Smerinthus excscatus (Sh.-Abb.). Blind-eyed Sphinx.,. Harris, Ins. Inj. Veg., 827. 

Sphinx drupiferarum (Sm.-Abb.). Flwn Sphinx, Lintner, Proc. E. S. Ph., iii, 658. 

Sphinx Gordius Cram. Apple Sphinx Harris, Ins. Inj. Veg., 828. 

*Mr. R. Thaxter has found that nearly all of the Scopeloeoma larrae, and many others of 
Noctuid genera, will eat the leaves. 
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* 

• BombyddcB. 

Spilosoma Virginica (Fabb.). Virginia emUne-moih Walsh, Pract. Ent., ii, lOS. 

Hy phantria textor Harris. The Weaver Fitch, N. Y. Rept., iii, 19. 

Halisidota caryffi (Harris). Biekory tussock-moth Id., ib., 19. 

Halisidota maculata (Harris). Spotted titssock-moth. .... Thaxter, in lit. 
OrgjiAleucosiigmtL (Sm.-Aub.) White-marked ttusoek-moth. Harris, Ins. Inj. Veg., 8<t6. 

Parorgyia parallela Gr.-Rob Coquillet, 111. Rept, x, 166. 

Lagoa opercularis (Sm.«Abb.) Walsh, Amer. Ent., 11, 29. 

Eaclea qaerceti Hbr.-Sch : Thaxter, in Ut. 

Parasa chloris (Hbr.-Sch.). Green hag-moth Rilej, Amer. Ent, ii, 807. 

Empretia stimulea Clbm. Saddle-back eaterpUlar. Id., ib., i, 40. 

Phobetron pitheciam (Sm.-Abb.). Hag-moth .....Id., ib., ii, 840. 

Limacodes soapha Harris. Sk\f Limaeodes Thaxter, in Ut, 

Lithacodes fasciola Hbr.-Sch. Banded LUliacodei Id. ib. 

Thyridopteryx ephemersform is (Haw.). Bag-worm .... Riley, Amer. Ent., ii, 88. 
Datanaministra(DRURY). Yellow -necked apple-tree worm. Fitch, N. T. Repts., i-ii, S85. 

Datana integerrima Gr.-Rob Gr.-Rob., Proc. £. S. Ph., ri, 12. 

(Edema8iaconcinna(S.-A.). Bed-humped ap-tr. caterpillar Harris, Ins. Inj. Veg., 425. 

(Edemasia eximia Grots Thaxter, in Ut. 

Coslodasys unicornis (Sm.-Abb.). Unieorn prominent,., Harris, Ins. Inj. Veg., 424. 

Callosamia Promethea (Li nn.). PrometJiea moth Minot, Canad. Ent., ii. 100- 

Samia Cecropia (Link.). Ceeropia Emperor moth Harris, Ins. Inj. Veg., 888. 

Hemilenca Maia (Drurt). Maia moth Marten, III. Rapt, x, 128. 

Hyperchiria lo (Fabr.). Io Emperor moth. Saunders, Ins. Inj. Fr., 189. 

Clisiocampa Americana Harr. Apple-tree tent-caterpillar. Harris, Ins. Inj. Veg., 878. 

Clisioeampa sylratica Harr. Forest tent-caterpillar Id., ib., 875. 

Clisiocampa sp.? {An Oregon tq>ple4ree caterpillar) Stretch, Papilio, ill, 19. 

Clisiocampa sp.? (Associated with prec.) Id., ib., 20. 

Gastropacha Americana Harr. American lappet-moth. . . Harris, Ins. Inj. Veg., 877. 
Tolype Telleda (Stoll). Velleda lappet^moth Id. , ib. , 879. 

NociuidcB, 

Acronycta occidentalis Gr.-Rob Lintner, Ent. Contrib., 1, 62. 

Acronycta morula Gr.-Rob Id., ib., ii, 187. 

Acronycta luteicoma Gr.~Rob Thaxter, Papilio, iii, 17. 

Acronycta Radcliffei Ha RVBT Id., ib. 

Acronycta clarescens GuBX Id., ib. ' 

Agrotis clandestina Harr. W-marked cut-worm Rilej, Mo. Rept, i, 79. 

Agrotis messoria Harr. Dark-sided out-worm Id. , ib., 74. 

Agrotis Cochranii RiLBT.* Cochran* s cut-worm Id., ib., 74. 

Agrotis scandens Rilbt. Climbing cut-worm Id., ib., 76. 

Agrotis saucia (HuBN.). Variegated cut-worm Id., ib., 72. 

Mamestra assimilis Morr Thaxter, in Ut, 

Laphygma frugiperda Gubx. Fall army-worm Riley, Amer. Ent., ii, 864. 

AmphipyrspyramidoidesGuBK. Pyramidal grape-vine eat. Guen6e, Noct., iii, 898. 

Orthosia instabilis Schi rr. Unetable drab-moth Fitch, N. Y. Rept, iii, 25. 

Xjlina Bethunei GR.-Rob. Bethun/s Xylina Thaxter, in Ut. 

Xylina antennata Walk. Ash-grey pinion Riley, Mo. Rept, iii, 185. 

Nolophana malana (Fitch). Shoulder-striped Tortrix,,,, Fitch, N. Y. Repts., i-ii, 241. 

Aletia argillacea Hubk. Cotton-moth Amer. Entomol., iii, 68. 

Catocala grynea Crahbr Coquillet, 111. Rept, x, 184. 



« 



Now regarded by Riley, as identical with A. messoria. 
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Oeometridm. 

EDDomoa sabsignaria UuBN. SnouhwhiU linden^moth* , , Dodge, Canad. Ent., xir, 80. 

Enrymene Keatzingaria Gbotb Thaxter, in lU, 

Corycia Teataliata Gdbn. VtOal Oorffoia Perkins, Prof. G. H., in Ut. 

Hybernia tiliaria Harb. Lime4re6 winttr-moth Harris, Ins. Inj. Veg., 472. 

Phigalia? cinctaria Fbbhch. Banded PhigaHa French, III. Rept., rii, 241. 

Anisopteryx vemata Peck. Spring canker-worm ; . Harris, Ins. Inj. Veg., 468. 

Anisopteryx pometaria Habr. Autumn eanker-w<yrm..,. Id., ib., 468. 

Tortricidm. 

Teres Cinderella (Rilby). Qrem appU-leqf-tyer Riley, Mo. Rept., ir, 46. 

Teras malivorana (Lk Baron). Lte^er appU-Uc^ folder.. Le Baron, 111. Rept, i, 20. 
Cacoeciaro8aceana(HARR.). Oblique-handed leaf -roller.. Harris, Ins. Inj. Veg.. 480. 

CacoBcia argyrospila (Walk.) Kiley, Trans. Am. E. S., x, 12.* 

Lophoderus triferana (Walk.) Murtfeldt, ib., 15. 

Ecoopsis malana Ferkald. Apple-bud worm Coquillet, ib. , 72. 

Ec€opBi8permundana(CLBM.). ^'eatetrawberry-leaf roller Id., Papilio, iii, i02. 

Tmetooere oceliana (Schiff.). Eye^Uted hud-moth .... Harris, Ins. Inj. Veg., 482. 

Grapholitha pmnivora (Walsh). Plum moth Riley, Mo. Rept., iii, 6. 

Phoxopteris nubeculana (Clem.). Apple-leaf folder Riley, Agr. Rept. for 1878, 289. 

Carpocapsa pomonella (Liijn.). Codling-moth Linnteus, Syst. Nat., x, 638. 

PyralidcB, 

Earycreon rentalis Gubk. Pyralid web-caterpillar Popenoe,Kan. R. B. A.,1880,100. 

Pempelia Hammondi Rilbt. Apple-leaf ekeletonizer Riley, Mo. Rept., ir, 44. 

PhyoiB indigenella (Zbllbb). Leqf-crumpler Id., ib., 88;asPAy- 

cita nebulo Walsh. 

TiiieidcB. 

Ypsolophus pomotellos (Harris). Pdmer-worm Fitch, N. Y. Repts., i-ii, 221. 

Tpsolophus contubemalallus (Fitch). Comrade palmer- 
worm Id., ib., 238. 

Tpsolophus malifoliellus (Fitch). Many -etriped palmer- 
worm Id., ib., 281. 

Coleophora malivorella Rilbt. Apple-tree ccue-bearer ... . Riley, Agr. Rept. for 1878, 258. 

*ThiB name is proposed in consideration of the preference which the caterpillar shows 
for the Linden (even above the Elm), as was seen in its devastations of the Lindens in New 
York city and Brooklyn during at least twenty-five years preceding 1861, when as a means 
of arresting the nuisance the following resolution was presented to the Common Council 
of Brooklyn : — 

" Reeoloedf That the owners of property having Linden trees on the streets are hereby 
ordered to remove them within ten days after the passage of this ordinance, and failing to 
do so, shall be liable to a fine of five dollars for each tree left on the streets, after that date. 
The street commissioner is hereby directed to remove all trees of that species that may be 
left on the streets after that date." 

The resolution was referred to the Health Committee and Health OfiScer of the Common 
Council, who presented a report (of which 1,000 copies were printed), entitled. Report | . 
on the I Measure Worm, | or the | Geometra niveosericearia [Jones], | which | infest the 
trees of Brooklyn; | suggesting { remedies for their extermination. | By Joseph 6. Jones, 
H. D., ; Health Officer. | Health Department, June 1, 1861. ; [Seal of City] | Brooklyn; 
1 1861. I 8 vo., pp. 19. 

As the caterpillars were found by the investigations of the above Committee, aided by a 
Committee of the Brooklyn Sanitary Association, and a Committee appointed at a public 
meeting of the citizens, t6 feed upon other shade-trees, several remedies for the nuisance 
were recommended, in lieu of the measure proposed in the above resolution. 

42 
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' Bombf/cidw. ., i860. 20a 

Spilosoiiiu Virginica (Fabr.). Virginia trmine-moth Walsh, T ^* 

II ypliUHtriu tcxtor 11 arris. The Wenpir Fitch, " ^^^ 1879.210. 

llalisidotucaryaj (Harris). Hickory tw9ock-moth Id., Ent. t, W. 

Ilalisidotainaculattt (Harris). Spoiled tuuock-motk Th i. S. Ph..l860,Sl^• 

O^gyialcucostigma(SM.-ABB.) JFA»<<.maril»4«ii#»tf*.ii«rfA. • J. Ins., etc. 1870. 

Parorgyia purallela C5 r.-Rob 

Lugoa operculuris (Sm.-Abb.) _ 

Euclea qiierceti Her.-Sch : • Y. Reports, i-ii, 65; 

Parnsa chloris (Hkr.-Scii.). Green hag-motk,, ... ^* 

Empretia stimulea Clkn. Saddle-back caterpiUv 

Phobetron pithecium (Sm.-Abb.). Ilag-mcitk, 

Liinacodes acapha Harris. Sk{f Limaeod» Auier. Entom., ii, 12S. 

Lithacodes fascioU Hbr.-Scb. BanMLIA 

Thyridopteryx epheineneformU (Haw.) ^^ 

DataDaniiDi8tra(DRURY). FeUow-nse' Fitch. N. Y. Reports, i-ii, ^^ >9 •> 

Datana integerrima Gr.-Rob ^'p I a maggot,. Walsh, Rept. Act. S. E., p. ^ Z^O- 

CEdemasia coDcinna (S.-A.). iZJMf-/ j ruit jly Conistock. A. Rep. for 1881, 1 ^T^ ■%• 

CEdemasia ex imia Grots....... mice fly Id.. ib., "2^^ 

Ccelodasys uDicornis (SM.-Aar p . . 

Callosamia Promethea (Li vr t OlCOptera. ^ ^ 

Samia Cecropia (Livv.). , Orain, Silvanm Glover. Agr. Rept. for 1S7'. •* 

Uemileuca Maia (Drobt* . • ,!jj/.r/ Tronosita Riley, Mo. Rept.. iii, 6. 

Hyperohiria lo (Fabr.* .' ' ^Jp* Thomas, 111. Rept.. vi, 91. 

Clisiocampa Americ * . ' -^'^C^ hidU Harris. Ins. In j. Veg. , 45. 

Clisiocampa ■/!▼• .. '^ V t^;,irscent Sirica Glover, Agr. Rept fi»r 1S68, ST^"^^ 

Clisiocampa ap." .1 '.i!«'! ^os (Fahr.). Jioite beetle Harris, Ins. Inj. Veg., 36. 

Clisiocampa f • ' ^^fH^K-^tyiiL.). May bettU Glover, Agr. Rept. for 1868.10 



Gastropacb .• '.^"^'/■'•''*^(,Kt'. -- (-^-"nVan*.) Id., ib. 

Tolype Tr" r .-''^ ^"^ '^a (Harris). June beetle Harris, Ins. Inj. Vcg., 82. 

"^.-^^igttlA (Ksocn). Hairy May beetle Glover, Agr. Rept. for 1868, 8^* 

;/ ■>^P^niiIat'* (I"''*""!") Id.. ib. 

A ,y^''Jiff^-^tifi(l\\nn.).=(L.piloticolli4Knoc\i),,,, Harris. Ins. Inj. Veg., 83. 

. Z^'*'^''''* •j,Io:<tt(IlKXTZ). Starred Melohntha Id.. ib., 83. 

f '^iiif«****Mcholica(G.-P.). Melancholy chafir Amer. Entomol.. ii, 61. 

JIrf*^rd* (L^"^'-^'- ^* ^^^dian Ctfonia Riley, Mo. Rept., iii, 6. 

fSt^ ^gremicola(KxocH). Ilemhit OitnofUrina Harris, Ins. Inj. Veg., 42. 

^y,^^ ^^ 5cabra (HKAirv.). Jiough Osinoderma Glover, Agr. Rept. for 1863, 90- 

jj^'^^jjyaricata (Say). Divaricated Bupre^tie Id., ib., 91. 

|j!f**'*^^thrisfemorata (Fabr.). Flat-header ap.-tr. borer Fitch, X. Y. Rept., i, 25. 

C^^QCv\»XMi {lilt's.), Kyed Alaue Id., ib., iii, 11. 

-*"*r pji'ops (Fabr.). Blind Alaue Id., ib., iii, 12. 

^Jf|,4,tus inccrtua (Lec). Uncertain anajfping-beetle.,., Riley, Mo. Rept., iii, 6. 
rfJsnotus communis (Gyll.). Common snapping -beetle. Id., ib., " 6. 

^. jjjylon basilare (Say). Jiedshouldered Sinoxylon , . , , Id., ib., iv, 54. 

^0iphicerus bicaudatus (Say). Apple-twig borer Fitch, N. Y. Rept, iii, 12. 

|i0lycaon confertus Lec Riley, Amer. Nat., xvi, 747. 

pfionus laticoUis (Dri.'rv). Jiroad-necked frionue Amer. Entomol., i, 233. 

pHonuH imbricornis (Lixx.). '2'ile-horned J^ionm Riloy, Mo. Rept, iii. 6. 

Cbion garganicus (Fabr.) Fitch, N. Y. Rept, iii. 9.+ 

Chion cinctus (Drury). Jianded Chion Id., ib. 

Elaphidion villosum (Fabr.). Apple-tree pruner Riley. Amer. Ent, iii, 239. 

Elaphidion parallelum Nbwm. Ihrallel Elaphidion Id., ib. 

*LithiH'olUtis cratoigella Clem., is, according to Lord Walsingham {Trane. Amer. £nt<h 
molog. Soc, ix, l»6'i, p. 202). identical with this well-known European species. 
+ As Ceroftphorue balttatus Do Geer. 
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Dernotatus (Sat) Packard, GKiide St. Ins., 600. 

'ifer (Say). /«<:% Leptostylut Fitch, N. Y. Rept, iii, 8. 

^ay) Riley, Amer. Ent., iii, 270. 

Facetious Liopus Fitch, N. Y. Rept., iv, 65. 

Hald Riley, Amer. Ent., iii, 271. 

y). Twig-girdUr , Id., ib. 

■^und'headed ap.-tr. borer Harris, loa. Inj. Veg., 107. 

Osbom, Amer. Nat., xt, 244. 

Cloaked Chryaomela Fitch, N. Y. Rept., iii, 18. 

^d cucumber-beetle Riley, Mo. Rept., iii, 6. 

jt '^a Harris, Ins. Inj. Veg., 120. 

^ Lintner, Coant.-Gent., 1882, 605. 

ush-grey blister-beetle Glover, Ag. Rept for 1868,106.* 

. ear 'tree blister beetle Riley, Mo. Rept., iii, 6. 

.i). Imbricated srtotU-beetle Glover, Ag. Rept for 1870, 71. 

^eusis (FoRST.). JVew York weeoU ... Fitch, N. Y. Rept., iii, 18. 

.tsegi Walsh. Thorn curculio Riley, Amer. Ent, ii, 808. 

. quadrigibbus Say. Apple curculio Walsh, Amer. Ent, i, 86. 

us nenuphar (Herbst). Plum curculio Harris, Ins. Inj. Veg., 76. 

I mali (Fitch). Apple bark beetle Fitch, N. Y. Rept., iii, 8. 

yri (Peck). Pear-blight beetle Harris, Ins. Inj. Veg., 90. ilfffl' 

1: 

Hemiptera. 

Heteroptera. \ 

Victor RiLET. False chinch-bug Riley, Mo. Rept, v, 112. 

laria (Bbauv.). Little-lined plant-bug Id., ib., ii, 114.| 

Homoptera. | 

3n LiKX. Dog -day Cicada Uhler, tn /»^. j'^xjl- 

sndecim Linn. Seventeen-year locust Fitch, N. Y. Rept, i, 46. .'tjl 

tcim Riley. Thirteen-year locust Riley, Mo. Rept., iii, 6. -'l^ 

lus (Fabr.). Buffalo tree-hopper Id., ib., v, 122. p-S't 

ina Fitch. Calf tree-hopper Fitch, N. Y. Rept, iii, 17. i,i*»;p 

atusSAY Uhler, »n ^. 

uga FoRST. Pear-tree PsyHa Glover, Agr. Rept. for 1876, 88. 

Pabr. Apple-tree Aphis Fitch, N. Y. Rept, i, 49. 

>lisFiTCB. Apple-lea^ Aphis Id., ib., i, 66. 

lanigera Haus. § Apple-root plant^louss Id., ib., i, 6. 

nacidns Fitch. Mouldy Aphis Id., ib., iii, 16. 

p Walsh, Pract Ent, ii, 68. 

urfurus (Fitch). | Scurfy bark-louse Id., ib., 81. 

iBdfoTTD\a{CvRns).^ Circular bark'-louse(Fiioh) Comstock, A. R. for 1880, 812. 
lomicorticia Rilbt.** Apple bark-louse Harris, Ins. Inj. Veg., 262. 






I 

-J' 



obasis Fabricii. 

, in his Third-Fifth Reports, pp. 17 and 18, nos. 24 and 26, includes among 

ting the leaves of apple-trees Arma grandis [now BhUsxu eynicus (Say)], and .jt.^- 1 

ta [Bodisus spinosus']^ but these are now regarded as cannibals and not vege- j? }f\ \ 

I. Sinea diadema (F9Xiv.)txid. liHyas einctus (Fabr.), which have also been 

ong apple-tree insects, also sabsiat on the joioes of other insects. 

« oblineatus Say. 

^i^iM^yrt Fitch. 

IS Barrisii Walsh. 

us eireularis Fitch. 

tus canchiformiSf of Authors. 
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LithocoUetis pomifoliella Zbll.* Thom-appU leqf-^Mner. Clem., P. A.N. S. Ph., IMO, 908. 

Tischena malifoliella Clm. AppU-Uc^f miner Id., ib., S08. 

AspidiscasplendoriferellaCuiic. RetpUnderU shield-bearer. Comstock, Agr. R. for 1879,910. 
Ornix pniniyorella Chahb. Wild-cherry leaf miner,,.,, Cbambera, Can. Ent., t, M. 
Bucculatrix pomifoliella Clkm. Apple-leaf JSucculatriz., Clem., P. A. N. S. Ph.,16M,911« 
Micropteryx pomirorella Pack. Apple Mieropteryx Packard, Inj. Ins., etc, 1870, 6. 

Hymenoptera. 

Formica Noveboracensis Fitch. Sew York ant Fitoh, N. Y. Reportt, i-ii, 88. 

Vespa maculata Link. White-faced homeC Aathora. 

Vespa vulgaris Link. Yellow Jacket Id. 

Polistes f uscata Fabs. The common tcatp Id. 

Tremex columba Li.vn. Pigeon Tremex Amer. Entom., ii, 128. 

Diptera. 

Sclara mali (Fitch). Ths AppU midge Fitch, N. Y. Reporta, i-ii, 259l 

Trypeta (Rhagolites) pomooella Walsh. AppU maggot,. Walsh, Rept. Act S. E., p. 99. 

Drosophila ampelophUa Losw. PickUd-fruit fly Comstock, A. Rep. for 1881, 199. 

Drosophila amcena Lob w. Pretty pomace fly Id., ib., 901« 

Coleoptera. 

SiWanus Surioamensis (Linn.). Grain Siloanue Glover, Agr. Rept. for 1870, 86, 

Trogosita nana (Melsh.). Dwarf Trogotita Kiley» Mo. Rept., iii, 6. 

Ipe fasciatus Oliv. Banded Ipt Thomas, III. Rept., vi, 91. 

Lucanus dama Thuxb. Stag beetle Harris, Ins. Inj. Veg., 45. 

Serica tricolor (Say). Iridescent Serica Glover, Agr. Rept for 1888, 87. 

Macrodactylus subspinosns (Fabr.). Pose beetle Harris, Ins. Inj. Veg., 88. 

Lachnostema f usca (Froul.). May beetle Glover, Agr. Rept for 1888,104. 

Lachnostemasororia Lie. »(Z.f»*Ain«.) Id., ib. 

Lachnostema f ratema (Harris). June beetle Harris, Ins. Inj. Veg., 82. 

Lachnostema hirticula (Knoch). Hairy May beetle Glover, Agr. Rept for 1888, 88. 

Lachnostema crennlata(FROHL.) Id., ib. 

Lachnostema tristis (Fabr.).-" (Z.^)i2ameo/^ Enoch).... Harris, Ins. Inj. Veg., 88. 

Macronoxia variolosa (Hbktz). Scarred Melolontha Id., ib., 88. 

Euphoria melanchoIica(G. -P.). Melancholy chafer Amer. Entomol., ii, 81. 

Euphoria Inda (Link.). Indian Cetonia Riley, Mo. Rept, iii, 8. 

Osmoderma eremicola (Knoch). Hermit Osmoderma Harris, Ins. Inj. Veg., 42. 

Osmoderma Bcabra (Bbauv.). Hough Osmoderma Glover, Agr. Rept for 1888, 90. 

Dicerca divaricata (Sat). Divaricated Huprestis Id., ib., 9L 

Chrysobothris femorata (Fabr.). Flat-header ap.-tr. borer Fitoh, N. Y. Rept, i, 25. 

Alaus oculatus (Link.). Eyed Alaus Id., ib., iii, 11. 

Alans myops (Fabr.). Blind Alaus Id., ib., iii, 19. 

Melanotus incertus (Lie). Uncertain snapping-beetle.,,, Riley, Mo. Rept, iii, 8. 
Melanotus communis (Gtll.). Common enapping-beeUe, Id., ib., * 8. 

Sinoxylon basilare (Sat). Hed-shouldered Sinoxylon , , , , Id., ib., iv, 64. 

Amphicems bicaudatus (Sat). Apple-twig borer Fitch, N. Y. Rept, iii, 12. 

Polycaon confertus Leg Riley, Amer. Nat, xvi, 747. 

Prionus laticoUis (Drdry). Hroad-neeked Prioniu Amer. Entomol., i, 288. 

Prionus imbricomis (Likk.). 'Pile-homed Prionus Riley, Mo. Rept, iii, 8. 

Chion garganicus (Fabr.) Fitch, N. Y. Rept, iii, 8.t 

Chion cinctus (Drurt). Banded Chion Id., ib. 

Elaphidion villosum (Fabr.). Apple-tree pruner Riley, Amer. Ent, iii, 289. 

Elaphidion parallel um Nbwh. Parallel SU^hidion Id., ib. 

*Lithocolleti$ cratagella Clem., is, according to Lord Walsingham {Trans. Amer. Mni 
molog. Soc.f ix, 1882, p. 202), identical with this well-known European spedes. 
f As Cerasphorus balteatus De Geer. 
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PMnocema lupernotatas (Sat) Packard* Guide St. Ins., 600. 

Leptostylus aculifer (Sat). Ptickly Leptostyhu Fitch, N. Y. Rept., iii, 8. 

Sternidius alpha (Sat) Rilej, Amer. Ent., iii, 270. 

Liopus facetus Sat. FaeeHoiu Lioput Fitch, N. Y. Rept., iv, 65. 

Hjperplatys maculatas Hald Riley, Amer. Ent., iii, 271. 

Oocideres cingulatus (Sat^. Twig-girdUr Id., ib. 

Saperda Candida Fabh. Boundr-headed ap.4r, borer Harris, Ins. Inj. Veg., 107. 

Saperda cretata Nbwx Osbom, Amer. Nat., xr, 244. 

Oljptoscelia crypticua (Sat). Cloiiked Uhrytomela, ..< .. Fitch, N. Y. Rept., iii, 18. 

Diabrotica vittata (Fabh.). Striped eucumber-^^eetU Riley, Mo. Rept., iii, 6. 

Odontota rosea ( Wbber). Botp Hitpa Harris, Ins. luj. Veg., 120. 

Hymenorus obscarus (Sat) Lintner, Count.-Oent, 1882, 605. 

Macrobasis unicolor (Kisbt). Atk-grey blitter-beetU Glorer, Ag. Rept for 1868,105.* 

Pomphopoea senea (Sat). JPsar-tree blister beetle Riley, Mo. Rept., iii, 6. 

Epicaerus imbricatus (Sat). Imbricated enaut^eetle Glorer, Ag. Rept. for 1870, 71. 

Ithycerus Noveboracensis (Forst.). Jfew York weevil . . . Fitch, N. Y. Rept., iii, 18. 

AnthonomuB crataegi Walsh. Thorn curcuUo Riley, Amer. Ent., ii, 808. 

Anthonomus quadrigibbus Sat. Apple cureulio Walsh, Amer. Ent., i, 86. 

Conojtrachelus nenuphar (Hebbst). Plum cureulio Harris, Ins. Inj. Veg., 76. 

Monafthrum mali (Fitch). Apple bark beetle Fitch, N. Y. Rept., iii, 8. 

Xyleborus pyri (Pbck). J)sar-blight beetle Harris, Ins. Inj. Veg., 90. 



Hemiptera. 

Heteroptera. \ 

Nysius destructor Rilbt. Falee chinch-hug Riley, Mo. Rept., ▼, 112. 

LygOB Uneolaris (Bbauy.). Little-lined plant-^fug Id., ib., ii, 114.| 

Homoptera. 

Cicada tibicen Likk. Dog-day Cicada Uhler, in lit. 

Cicada septendecim Linn. Seventeen-year locust Fitch, N. Y. Rept., i, 45. 

Cicada tredecim Rilbt. Thirteen-year locust Riley, Mo. Rept., iii, 6. 

Ceresa bubalns (Fabr.). Buffalo tree-hopper Id., ib., v, 122. 

Ceresa taurina Fitch. Ca\f tree-hopper Fitch, N. Y. Rept., iii, 17. 

Jassus irroratusSAT Uhler, in Ut. 

Psylla pyrisuga Forst. Bear-tree I^Ua Glover, Agr. Rept. for 1876, 88. 

Aphis mali Fabr. Apple-tree Aphis Fitch, N. Y. Rept., i, 49. 

Aphis malifolite Fitch. Apple-leqf Aphis Id., ib., i, 56. 

Schixoneura lanigera Haus. § Apple-root plant-louse Id., ib., i, 5. 

Calliptems mucidus Fitch. Mouldy Aphis Id., ib., iii, 16. 

Alenrodes sp Walsh, Pract. Ent., ii, 58. 

Ghionaspis f urf urus (Fitch). | Scurfy bark-louse Id., ib., 81. 

Diaspisostreaeformis (Curtis).^ Ci'r<?u^r6arik4oiMtf (Fitch) Comstock, A. R. for 1880, 812. 
Mytilaspis pomicorticis Rilbt.** Apple bark-louse Harris, Ins. Inj. Veg., 252. 

*A8 Macrobasis FabricU, 

tDr. Fitch, in his Third-Fifth Reports, pp. 17 and 18, nos. 24 and 26, includes among 
insects affecting the leaves of apple-treea Arma grandis [now Ihdisus cynicus (Say)], and 
Arma spinosa \Ihdisus spinosus], but these are now regarded as cannibals and not vege- 
table feeders. Sinea diadema {Fahr.) and. MUyas cinctus (Fabr.), which have also been 
recorded among apple-tree insects, also subsist on the juices of other insects. 

lAs Capsus obUneatus Say. 

{As Pemphigus pyri Fitch. 

\Aspidiotus Earrisii Walsh. 

^Atpidiotus drcularis Htch. 

**Aspidiotus conekfformis, of Aiithort. 
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Aspidioins pemiciosoi Comstook. Thepemici9us seaU, . Comstock, sup, eU,, 804. 

Lecanium olese Bbbmard. JBlack teaU of Oalifarnia Id., ib,, 886. 

Thripssp? Osborn, Psyche, iii, 869. . 

Pbleothrips mail Fitch. AppU thript Fitch, N. Y. Kept., i, lOi. 

Heliothrips hemorrhoidalis Bouchi Pergande, Psyche, iii, 881. 

OrthoptBTft. 

(Ecaothns nirens Harris. WkiUflower-erieket Riley, Mo. Bept., t, ISO. 

Caloptenus femur-rubrum Harris. Jied^Uggtd grcushopptr U. S. Ent. Com. Bepi., i, 445. 

Caloptenus spretus Uhlbr. Bocky Mountain locust Id., ib., 258. 

Caloptenus atlanis Bilky. AUanis grasshopptr Id., ib., 446. 

Camonla pelluoida ScuDO ........ Id., ib. 



(C.) 



DESCBIPTIOHS AVD HOTES OF LEPIDOPTBKA. 

The following papers upon Lepidoptera have already been published 
in Scientific Journals. They are republished here for convenience of 
reference^ and as being a portion of the work of the Entomologist 
during the period for which his Beport is made. 

[lYom Btpilio, May, 1881, i, pp. 69-74.] 

ON SOME SPECIES OF NISONIADES. 

Mr. Wm. H. Edwards has submitted to me for examination some examples of 
Ifuoniades, which prove to be undescribed species. They are the following : — 

NisoNiADES N.CVIUS n. sp. 

Size somewhat less than iV. Juvenalis and iV. funeralis. Wings fuscous, almost 
black, with a purple reflection. 

Primaries with four minute, subquadrangular, white, costo-apical, hyaline 
spots, of which the fourth (from costa) may be obsolete ; a similar spot in cell 
3, and none in the discal cell. An irregular umber-brown spot centers on the 
discal cross-vein, and at about the middle of cell I b (the submedian interspace) 
is another, showing more distinctly in the $ . The subterminal row of obscure, 
rounded, iutranervular fuscous spots rest on a dark umber-brown ground. All 
the markings are nearly lost in the dark ground ; those best defined are two con- 
fluent trapezoidal spots in cell 1 b, forming the inner termination of the trans- 
verse row of spots, and deflned without and within by a W in umber-brown. 
The spots of the transverse row are not of the ordinary sagittate form. 

Secondaries dark brown, showing faintly the two rows of iutranervular paler 
brown spots, more distinct in the $ . Cilia dark brown, lighter upon their outer 
half in one S » &nd quite pale, approaching whitish in the $ . 

Beneath, paler brown, and showing more or less distinctly the two ordinary 
lines toward the margin of pale brown spots, and in one S example, a white 
spot in the discal cell, not seen on the upper surface. Head and palpi con- 
colorous with the thorax, abdomen, and legs. 

Expanse of wings : ^ 1.45 to 1.65 in.; ? 1.65 to 1.70 in. 
Described from 3 S ^8, collected at Indian River, Florida. 

This species is allied to N, funeralis Scudd.-Burg. Its markings are similar in 
form and arrangement and nearly as inconspicuous, and the pale fringe of the 
secondaries in one example shows a tendency toward the white fringe of that 
species. Its wings are not quite so pointed. The examples before me show 
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none of the bluish hairs which sprinkle the primaries of 2f, ftmeralis and ire 
still more numerous in JV^ Juvenalis Fabr. and JV. Propertius Scudd.-Burg. 

This may possibly be tlie N. Teretitius of Scudd.-Burg., based upon the genital 
armature ; but as the differences presented between the genitalia of this species, 
which have been carefully observed, and those of H. Terentius as described and 
illustrated, are greater than those which have served to separate other of the 
genitalic species, it would not be ])roper to accept the two as identical. 

NiSONIADES PetRONIUS ». Sp. 

In ornamentation and general character, allied to JV. Propertius Scudd.-Barg.f 
resembling it in the quite oblique line of subsagittate black spots crossing the 
nervules. The black markings of the wings are more strongly contrasted with 
the dark brown ground than in -V. funeralis or N. NievivSj but less so than in 2f. 
Propertius and y. Jnren/ilis — about equal to iV. Persius. The white hyaline 
spots of the primaries are of medium size — smaller than in the average of X. 
Juvenalis ; that in the discal cell is small ; that in cell 3 on the transverse lin^ 
of sagittate spots is crcscentic, concave toward the base ; below the latter, iik 
cell 2, a smaller white spot, wanting in one example. 

Beneath, reddish-brown, especially the secondaries, which show two rows o^ 
pale-brown submarginal spots which become obsolete before reaching the front 
margin of the wing, and wholly want the white spots in cells 6 and 7 which 
characterize JV. Juvenalis* and 2i. Propertius. The white spots of the primaries 
are larger than above. 

Head: above the eyes and just behind the 'booklet" are a few white scales; 
behind and beneath the eyes are some pale yellow-brown scales, and similar 
colored hairs compose most of the palpal covering, quite in contrast with the 
dark-brown color of the legs, thorax and abdomen. 

A single $ , accompanying tlie examples submitted to me, I refer, somewhat 
doubtfully to this species, from general markings and the pale-colored palpi* 
The transverse row of ellipsoidal black spots, and those of the medial and basal 
regions, are conspicuously outlined on a somewhat pale umber-brown ground — 
tlie contrast about that presented in JV. Martialis $ . An oval white spot in 
cell 2 accompanies the round one in cell 3. The costo-apical white spot m cell 
9 is wanting. 

Expanse of wings: S , 1.90 to 2 in. ; ? ? , 1.80 in. 
Described from 4 ^ 's and 1 ? , from Indian River, Florida. 

This is the largest species known to us in the genus. It is separable from N, 
Jutenalis and N, Propertius by its darker color, less distinct ornamentation, less 
rounded wings, and absence of the white spots of secondaries in cells 6 and 7. 
From N. Ncesiu^ with which it is associated, it is distinguished by its large size, 
more distinct markings, and the contrasting lighter shade of the palpi. 

The genitalia of this species resemble those given for Ji. Iloratius and iV. Vir. 
giliuSf named from their genital armature, by Scudder and Burgess, but I am un- 
able to refer it to either. Examples from Florida, which Mr. Scudder has 
kindly permitted me to examine, and labeled by him as JV. Horatius, have tlie 
white hyaline spots of the primaries larger than in the above species, and, ac- 

* In 45 exumplcA of N. tJurenalis before me, these white spots are a prominent featura. 
Iji one example the spots each occupy the entire breadth of the cell. 
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cording to notes made at the time of their examination, '* larger than in any of the 
If. Juvenalis in mj collection, except in a single example taken at Center, in 
which they are about the same in size and similar in form." 

NisoKiADBS Pbofertius Scudd.-Burg. 

Several years ago, through the kindness of Mr. Scudder, I was permitted to 
examine the species of the Nitoiiiades in his collection, including several of his 
types. Among them were eight examples, bearing his label of Propertius, from 
the following localities : two from Mokiah Pass, Palmer collection ; one from 
Sierra Nevada; four from California; one from Juniper Mountains. 

The following notes upon this species were made by me at the time, upon 
comparison of the material with the examples of N. Juvtnalis in my own col- 
lection. 

Size of N. Juvenalis ; the primaries more pointed ; the submarginal row of 
sagittate and black spots is more oblique, being more drawn inwardly toward 
the base as it approaches the internal margin, whence it follows that, while in 
Jwsenalu^ of the two subelliptical whitish spots in cell 1 b, the lower one is as 
near to the outer margin as that in cell 3, in this species it is always further re- 
moved. The hyaline spot in the discal cell is smaller than in N, Juvenalis and is much 
less conspicuous underneath. Of the four costo-apical hyaline spots, 1, 3 and 
4 are in line, or 3 is somewhat nearer to the base of the wing; 2 is nearer the 
apex and is elongated. The thorax and abdomen are fuscous, instead of umber- 
brown. In general color it is darker, more approaching If, Persius — the black 
spots not offering so strong a contrast with the ground as in N. Juvenalis; the 
primaries are nearly covered with bluish hairs, which is perhaps the best cliar- 
acteristic feature of the species. 

It is very doubtful if the genitalic form, N. TibuUus of Scudd.-Burg., can be 
separated from N, Propertius. 

This species has also been received from Utah and Arizona. I have also in my 
collection, examples received from Mr. Henry Edwards (No. 76), from Havilah, 
California, and Vancouver Island. 

NisomADES IcELus Liutu. 

Mr. W. H. Edwards has allowed me to examine two examples of this species, 
which he had obtained from the Western collections of Mr. Morrison in 1880, 
taken in Washington Territory. This extreme western locality for this insect is 
an interesting addition to our knowledge of its distribution. Mr. Scudder in his 
Systematic BevUion of American Butterflies (1872), gives as its distribution, 
Canada to West Virginia; Atlantic Coast to Michigan. In the Edwards' Cata- 
logtie of the Diurnals of North America (1877), its habitat is given as New Eng- 
land, Middle States and Illinois. Subsequently (my Entomolog. Contrib.y No. 
rV, 1878), I identified it among some Colorado collections of Mr. Morrison. 
These western examples do not differ in size or in any particular feature from 
our eastern forms. The examples before me are without date of collection. They 
are in fresh condition, and are rather more strongly marked with white scales 
toward the costal and outer margins of the primaries than those ordinarily met 
with in the Middle and Eastern States. 

An interesting feature of this species, observed by Dr. Speyer, is noticed in his 
valuable paper on the Genera of the Hespsrida of the European Faunal- Begum 
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IHSECT DEPREDATORS XTPOH THE AFFLE-TREE. 

The following are all the United States species (one hundred and 
seventy-six in number) that are known to me, or have been reported 
upon accepted authority, as depredating upon the Apple-tree. The list 
will, without doubt, be largely extended ; it is published at this time 
to serve as the basis for future additions. An entire exploration of 
our entomological literature might add nearly or quite fifty species, 
and careful observation would unquestionably give us no inconsiderable 
number which have not yet been recognized as apple insects. 

It is hardly necessary to state that not all the species here recorded 
are to be included among those injurious to the apple-tree, but as each 
one is known to make it, at times, its food-plant from choice (many 
others will feed upon it in confinement),* the least harmful among 
them may at any time, tlirough such sudden and inexplicable multi- 
plication as is often witnessed in the insect world, become seriously 
injurious. 

The authority for including the species in the list is given in each 
instance. For the convenience of those who may be willing to scruti- 
nize the list with a view of supplying omissions, the species have been 
grouped under their several orders, and for the most part, in their 
latest systematic arrangement 

Lepidoptera. 
Diurnals. 

Pspilio Tarnas Link. Tumut 9wallow4ail Harris, Ins. Inj. Veg., 268. 

Limenitis disippus Godt. DiHppus buiUrfly Scudd., BuL Buff. Soc, ii, 250. 

Limenitis ursuls (Fabr.)* Ursula butterfly Riley, Amer. Ent., ii, 276. 

Thecla strigoss Harris. Streaked Theda Scudd., Bui. Buff. Soc, iii. 111. 

SphingidcB. 

Deilephila lineata (Fabr.). White-lined Sphinx Rilej, Amer. Ent., i, 206. 

Smeriuthus ezcscstus (Sm.-Abb.). Blind-eyed Sphinx, ». Harris, Ins. Inj. Veg., 827. 

Sphinx drupif eranim (Sm.'Abb. ). IHum Sjphinx, Lintner, Proc. E. S. Ph., iii, 688. 

Sphinx Gordius Cram. Apple Sphinx Harris, Ins. Inj. Veg., 828. 

*Mr. R. Thaxter has found thai nearly all of the Soapeloeoma laxrs, and many others of 
Noctuid genera, will eat the leases. 
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• BombycidcB. 

Spilosoma Virginica (Fabb.). Virginia ermine-moth Walsh, Pract. Ent., ii, lOS. 

Hyphantria textor Habbis. The Weaver Fitch, N. Y. Rept., iii, 19. 

Halisidota carje (Harbis). Hickory tuseoch-moth Id., ib., 19. 

Halisidota maculata (Harris). Spotted iuseock-moth Thaxtcr, in Ut. 

OTgy\tk\e\XQo^i\^^9k{^u.-KBB,)White-markedtue$ock'moth. Harris, Ins. Inj. Veg., 866. 

Parorgyia parallela 6r.-Rob Coquillet, III. Rept., z, 166. 

Lagoa opercularis (Sm.-Abb. ) Wdsh, Amer. Ent., i:, 29. 

Euclea querceti Hbb.-Sch : Thaxter, in Ut, 

Parasa chloris (Hbr.-Sch.). Oreen hag-moth Rilej, Amer. Ent., ii, 807. 

Empretia stimulea Clem. Saddle-back caterpillar, Id., ib., i, 40. 

Phobetroo pith ecium (Sm.-Abb.). Hag-moth «. . . . Id., ib., ii, 840. 

Limacodes scapha Habbis. Siif Zimacodes Thaxter, in Ut. 

Lithacodes fasciola Hbb.-Sch. landed Lithacodes Id. ib. 

Thyndopteryx ephemerseformis (Haw.). Bag-worm .... Riley, Amer. Ent., ii, 88. 
DatanamiDistra(DBUBY). Fellow-necked apple-tree worm. Fitch, N. T. Repts., i-ii, 886. 

Datana integerrima 6b.-Rob Gr.-Rob., Proc. E. S. Ph., Ti, IS. 

(£demaiiacoDciDDa(S.-A.). Bed-humped ap-tr. eaUrpillar Harris, Ins. Inj. Veg., 425. 

(Edemasia eximia Gbotb Thaxter, in lit. 

Coelodasys unicornis (Sm.-Abb.). Unicorn prominent,,. Harris, Ins. Inj. Veg., 424. 

Gallosamia Promethea (Linn.). Promet/iea moth Minot, Canad. Ent, ii. 100. 

Samia Cecropia (Linn.). Cecropia Emperor moth Harris, Ins. Inj. Veg., 888. 

Hemileaca Maia (Dbuby). Maia moth.. Marten, 111. Rept. x, 128. 

Hyperohiria lo (Fabb. ). Jo Emperor moth Saunders, Ins. Inj. Fr., 189. 

Glisiocampa Americana Habb. Apple-tree tent-caterpillar, Harris, Ins. Inj. Veg., 878. 

Clisiocampa sylyatica Harr. Forest tent-eaterpillar Id., ib., 876. 

Glisiocampa sp.? {An Oregon apple4ree eaterpHlar) Stretch, Papilio, iii, 19. 

Glisiocampa sp.? (Aeeoeiated with prec,) Id., ib., 20. 

Gastropacha Americana Habr. American lappet-moth. . . Harris, Ins. Inj. Veg., 877. 
Tolype Telleda (Stoll). Velleda lappet~moth Id. , ib. , 879. 

NociutdcB, 

Acronycta oocidentalis Gb..Rob Lintner, Ent. Gontrib., i, 62. 

Acronyota morula Gr.-Rob ....Id., ib., ii, 187. 

Acronycta luteicoma Gb.-Rob Thaxter, Papilio, iii, 17. 

Acronycta Radcliffei Habybt Id., ib. 

Acronycta clarescens Gdbn Id., ib. ^ 

Agrotis clandestina Habb. W-marked cut-worm Rilej, Mo. Rept., i, 79. 

Agrotis messoria Habr. Dark-eided out-worm Id. , ib. , 74. 

Agrotis Gochranii RiuBY.* Cochran* e cut-worm Id.. ib., 74. 

Agrotis scandens Riley. Climbing cut-worm Id., ib., 78. 

Agrotis saucia (Hubn.). Variegated cut-worm Id., ib., 72. 

Mamestra assimilis Mobb Thaxter, in Ut. 

Laphygma frugiperda Guex. Fall army-worm Riley, Amer. Ent, ii, 884. 

AmphipyrapyramidoidesGuEN. Pyramidal grape-vine eat, Guen6e, Noct, iii, 898. 

Orthosia instabilis ScHirr. Unstable drab-moth Fitch, N. T. Rept, iii, 26. 

Xylina Bethunei GB.-Rob. Bethun^e Xylina Thaxter, in Ut. 

Xylina antennata Walk. Aeh-grey pinion Riley, Mo. Rept, iii, 186. 

Kolophana malana (Fitch). Shoulder-striped ToHrix.... Fitch, N. Y. Repts., i-ii, 241. 

Aletia argillacea Hubn. Cotton-moth Amer. Entomol., iii, 68. 

Gatocala grynea Obambr Coquillet, 111. Rept, x, 184. 



* 
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OeometridcB. 

EnnomoB subsignaria UuBN. Snouh-iohiU lindeiP-moth* . . Dodge, Canad. Ent., x\y, 80. 

Eoiymene KeaUingaria Gbotb Thaxter, in Ut. 

Corycia yestaliaU Gu«x. V«Udl Coiycia Perkins, Prof. G. H., in lU. 

Hybernia tiliaria Harb. Linu4rf toinUr-moth Harris, Ids. Inj. Veg., 472. 

Phigalia? cinctaria Fmhch. Banded PkigaUa French, 111. Kept., vii, 241. 

Anisopterjx yernataPBCK. Spring canker-worm Harris, Ins. Inj. Veg., 468, 

Anisopteryx pometaria Harr. Autumn canker-worm,,,. Id., ib., 468. 

TortricidcB. 

Teras Cinderella (Riley). Qrem appU-leaf-tyer Riley, Mo. Rept., ir, 46. 

Teres malivorana (Lb Baron). LeMer apple-leaf folder.. Le Baron, 111. Rept., i, 20. 
Cac<£ciaro8aceaDa(HARR.). Oblique-banded leaf -roller.. Harris, Ins. Inj. Veg., 480. 

Cacoecia argyrospila (Walk.) Uiley, Trana. Am. E. S., x, 12." 

Lophoderus triferana (Walk.) Murtfeldt, ib., 15. 

Ecoopsis malana Fbrk ald. Apple-bud worm Coquillet, ib. , 72. 

Eecop8i8penDUDdaDa(CLBM.). yeaittrawberry-leaf roller Id.. ^ Papilio, iii, i02. 

Tmetocera oeellana (ScHirr.). Eye-epaUed bud-moth .... Harris, Ins. Inj. Veg., 482. 

Gmpholitha pmnivoro (Walsh). Plum moth Riley, Mo. Rept., iii, 6. 

Phoxopteris nubeculana (Clbm.). Apple-leaf folder Riley, Agr. Rept. for 1878, 289. 

Carpocapsa pomonella (Linn.). Codling-moth Linnecus, Syst. Nat., x, 688. 

PyralidcB. 

Earycreon nntalis Gubn. Pyralid web-caterpillar Popenoe, Kan. R. B. A.,1880,100. 

Pempelia Hammondi Rilby. Apple-leaf ekeletonizer Riley, Mo. Rept., iv, 44. 

PhyoM indigenella (Zbllbr). Leqf-crumpler Id., ib., 88 ; as Phy- 

cita nebula Walsh. 

TineidcB, 

Ypsolophus pomotellus (Harris). Padmer-worm Fitch, N. Y. Repts., i-ii, 221. 

Tpsolophua oontobemalallus (Fitch). Comrade palmer- 
worm Id., ib., 288. 

Ypsolophus malifoliellus (Fitch). Many -striped palmer- 
worm Id., ib., 281. 

Coleophore maliyorella Rilby. Apple-tree case-bearer..,, Riley, Agr. Rept. for 1878, 258. 

''^his name is proposed in consideration of the preference which the caterpillar shows 
for the Linden (even abo^e the Elm), as was seen in its devastations of the Lindens in Kew 
York city and Brooklyn during at least twenty-fire years preceding 1861, when as a means 
of arresting the nuisance the following resolution was presented to the Common Council 
of Brooklyn : — 

" Besolvedf That the owners of property having Linden trees on the streets are hereby 
ordered to remove them within ten days after the passage of this ordinance, and failing to 
do BO, shall be liable to a fine of five dollars for each tree left on the streets, after that date. 
The street commissioner is hereby directed to remove all trees of that species that may be 
left on the streets after that date." 

The resolution was referred to the Health Committee and Health Officer of the Common 
Council, who presented a report (of which 1,000 copies were printed), entitled. Report | 
on the I Measure Worm, I or the | Oeometre niveosericearia [Jones], | which | infest the 
trees of Brooklyn; | suggesting { remedies for their extermination. | By Joseph B. Jones, 
M. D., ; Health Officer. | Health Department, June 1, 1861. ; [Seal of City] { Brooklyn : 
1 1861. I 8 vo., pp. 19. 

As the caterpillars were found by the investigations of the above Committee, aided by a 
Committee of the Brooklyn Sanitary Aaiociation, and a Committee appointed at a public 
meeting of the citizens, t6 feed upon other shade-trees, several remedies for the nuisance 
were recommended, in lion of the measure proposed in the above resolution. 

42 



330 FIRST ANNUAL REPORT OF THE STATE ENTOMOLOGIST. 

Lithocolletis pomifoUella Zbll.* Thom^ppU leaf-miner. Clem., P. A.N. S. Ph., 1860,208. 

Tischena malif oliells Clbm. AppU-Uqf miner Id., ib., 208. 

AspidiscasplendoriferellaCLKM. RefplenderU ahield-bearer. Gomstock, Agr. B. for 1879,310. 
Omix pninivorella Chamb. Wild-cherry leaf miner,,, », Chambers, Can. Ent., r, 50. 
Buccalatrix pomifoliella Clbm. Apple-leaf Bucculatriz,, Clem., P. A. N. S. Ph., 1860,211. 
Micropteryx pomivorella Pack. AppU Micropieryx Packard, Inj. Ins., etc., 1870, 6. 

Hymenoptera. 

Formica Noveboracensis Fitch. I^'ew York ant Fitch, N. T. Reports, i-ii, 68. 

Vespa maculata Likn. White-faced hornet Authors. 

Yespa vulgaris Link. Yellow jacket Id. 

Poliates fuscata Fabr. The common waep Id. 

Tremez columba Linn. Pigeon Tremex Amer. Entom., ii, 128. 

Diptera. 

Sciara mali (Fitch). The AppU midge Fitch, N. Y. Reports, i-ii, 262. 

Trjpeta (Rhagolites) pomonella Walsh. Applemagffot,, Walsh, Rept. Act. S. £., p. 89. 

DroBophila ampelophila Lobw. Pickled-fruit fty Comstock, A. Rep. for 1881, 199L 

Drosophila amcena Lobw. Pretty pomace fly Id., ib., 201. 

Coleoptera. 

Silvanus Surinamcnsis (Linn.). Grain SUvanue Glover, Agr. Rept. for 1870, 66, 

Trogosita nana (Mblsh.). Dwarf Trogoeita Riley, Mo. Rept., iii, 6. 

Ips fasciatus Oliv. Banded Ipe Thomas, 111. Rept, vi, 91. 

Lucanus dama Thunb. Stag beetle Harris, Ins. Inj. Yeg., 45. 

Serica tricolor (Sat). Iridescent Serica Glover, Agr. Rept. for 1868, 87. 

Macrodactylus subspinosus (Fabr.). Boee beetle Harris, Ins. Inj. Yeg., 86. 

Lachnostema f usca (Frohl.). May beetle Glover, Agr. Rept. for 1868,104. 

Lachnostema sororia Lbc. — (Z. muxifM.) Id., ib. 

Lachnostema f ratema (Harris). June beetle Harris, Ins. Inj. Yeg., 8S. 

Lachnostema hirticula (Knoch). Hairy May beetle Glover, Agr. Rept. for 1868, 88. 

Lachnostema crenulata (Frohl.) Id., ib. 

Lachnostema tristis (Fabr. ).ai(Z.jn2on(X>//w Knoch).... Harris, Ins. Inj. Yeg., 83. 

Maeronoxia variolosa (Hbntz). Scarred Melolontha Id., ib., 83. 

Euphoria melancholica(G. -P.). Melaitcholy chafer Amer. Entomol., ii, 61. 

Euphoria Inda (Linn.). Indian Cetonia Riley, Mo. Rept., iii, 6. 

Osmodermaeremicola (Knoch). Hermit Oemoderma Harris, Ins. Inj. Yeg., 42. 

Osmoderma scabra (Bbauv.). Bough Oemoderma Glover, Agr. Rept. for 1868, 90. 

Dicerca divaricata (Sat). Divaricated Bupreetie Id., ib., 9L 

Chrysobothris femorata (Fabr.). Flat-header ap.-tr. borer Fitch, N. T. Rept., i, 25. 

Alaus oculatus (Linn.). Eyed Alaue Id., ib., iii, 11. 

Alaus myops (Fabr.). Blind Alaue Id., ib., iii, 12. 

Melanotus incertus (Lbc). Uncertain enapping-beetle. , , , Riley, Mo. Rept., iii, 6. 
Melanotus communis (Gtll.). Common enapping-beetle. Id., ib., ' 6. 

Sinoxylon basilare (Sat). Bed-ehouldered Sinoxylon , , , , Id., ib., iv, 54. 

Amphicerus bicaudatus (Sat). Apple-twig borer Fitch, N. T. Rept., iii, Ii. 

PolycaoD confertus Lbc Riley, Amer. Nat, rvi, 747. 

Prionus laticollis (Drdrt). Broad-necked Prionue Amer. Entomol., i, 288. 

Prionus imbricorais (Linn.). 'Tile^homed PHonue Riley, Mo. Rept, iii, 6. 

Chion garganicus (Fabr.) Fitch, N. T. Rept, iii, 8.f 

Chion cinctus (Drurt). Banded Chion Id. , ib. 

Elaphidion villosum (Fabr.). Apple-tree pruner Riley, Amer. Ent, iii, 289. 

Elaphidion parallelum Nbwm. Pirallel Elaphidion Id., ib. 

^Lithocolletie erateegella Clem., is, according to Lord Walsingham (TraiM. Amer. Sni(h 
molog, Soe., ix, 1882, p. 202), identical with this well-known European species. 
i As Ceratphorue balteatue De Geer. 
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Psenocerus tupernotatas (Sat) Packard, Ghiide St. Ins., 500. 

Leptostylus aculifer (Sat). Ptickly LeptaOylut Fitoh, N. Y. Rept, iii, 8. 

Sternidius alpha (Sat) Rilej, Amer. Eni., hi, 270. 

liopus facetus Sat. Factious Liopus Fitch, N. T. Rept., ir, 65. 

Hjperplatys maculatus Hald Riley, Amer. Ent., iii, 271. 

Oncideres cingalatus (Sat). Tioig-girdUr Id., ib. 

Saperda Candida Fabr. Hound-headed ap.4r. borer Harris, Ins. Inj. Veg., 107. 

Saperda cretata Nswm Osbom, Amer. Nat, xt, 244. 

QlyptoBcelis crjpticus (Sat). Cloaked Chryeomda. ..«.. Fitch, N. Y. Rept., iii, 18. 

Diabrotica vittata (Fabr.). Striped cucumber-beetle Riley, Mo. Rept., iii, 6. 

Odontota rosea (Webbr). Jioey Hiepa Harris, Ins. luj. Veg., 120. 

Hymenoras obscunis (Sat) Lintner, Count.-Gent., 1882, 605. 

Ifacrobasis nnicolor (Kirbt). Aeh-grey blieter-beetle Glover, Ag. Rept. for 1868,105.* 

Pomphopoea enea (Sat). Flear-tree blister beetle Riley, Mo. Rept., iii, 6. 

Epicserus imbricatus (Sat). Imbricated enoui-beetU Glover, Ag. Rept. for 1870, 71. 

Ithycerus Noveboracensis (Forst.). New York weevil . . . Fitch, N. Y. Rept., iii, 18. 

Anthonomus cratsegi Walsh. Thorn curcuHo Riley, Amer. Ent., ii, 808. 

Anthonomus quadrigibbus Sat. Apple curculio Walsh, Amer. Ent., i, 86. 

Conojtrachelus nenuphar (Hbebst). Plum curculio Harris, Ins. Inj. Veg., 76. 

Monafthnim mali (Fitch). Apple bark beetle Fitch, N. Y. Rept, iii, 8. 

XyleboniB pyri (Pick). Btar-blighi beetle Harris, Ins. Inj. Veg., 90. 



Hemiptera. 

Heteroptera. f 

Hysius destructor Rilbt. FaUe chineh-hug Riley, Mo. Rept, v, 112. 

Lygus lineoUria (Bbauv.). Little-lined plant-bug Id., ib., ii, 114.^ 

Homoptera. 

Cicada tibicen Link. Dog-day Cicada Uhler, in lit. 

Cicada septendecim Linn. Seventeen-year locust. ,., , .... Fitch, N. Y. Rept, i, 45. 

Cicada tredecim Rilxt. Thirteen-year locust Riley, Mo. Rept., iii, 6. 

Ceresa bubalus (Fabr.). Buff alo tree-hopper Id., ib., 7,122. 

Ceresa taurina Fitch. C<Hf tree-hopper Fitch, N. Y. Rept., iii, 17. 

Jassus irroratusSAT Uhler, in lit, 

Psylla pyrisuga Forst. Pear-tree J^Ua Glover, Agr. Rept. for 1876, 88. 

Aphis mali Fabr. Apple-tree Aphis Fitch, N. Y. Rept, i, 49. 

Aphis malifolisB Fitch. Apple-leaf Aphis Id., ib., i, 56. 

Schizoneura lanigera Haus. $ Apple-root plant-louse Id., ib., i, 5. 

Callipterus mucidus Fitch. Mouldy Aphis Id., ib., iii, 16. 

Aleurodes sp Walsh, Pract Ent, ii, 58. 

Chionaspis f urf urus (Fitch). | Scurfy bark-louse. Id., ib., 81. 

I>iaspi8 0stresformis(CaRTiB).^6^>ctt2ar6arib4(nMtf (Fitch) Comslock, A. R. for 1880, 812. 
Hytilaspis pomicorticis Rilbt.** Apple bark-louse Harris, Ins. Inj. Veg., 252. 

*As Macrobaeis Fabricii, 

tDr. Fitch, in his Third-Fifth Reports, pp. 17 and 18, nos. 24 and 26, includes among 
insects affecting the leaves of apple-trees Arma grandis [novr Ihdisus cynieus (Say)], and 
Arma spinosa \Ibdisus spinosus]^ but these are now regarded as cannibals and not vege- 
table feeders. Sinea diadema {Fahr.) wad Jiilyas einctus (Fabr.), which have also been 
recorded among apple-tree insects, also subsist on the juices of other insects. 

tAs Capsus oblineatus Say. 

|As Pemphigus pyri Fitch. 

XAspidiotus Harrieii Walsh. 

^Aspidiotus eiroularis Fitch. 

*^Atpidiotus eonehfformis, of Authors. 
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Aspidiotus pernioiosus Comstoci:. Thepemici&us scale, . Gomstook, sup. cU,t 804. 

Lecanium oles Bbbkabd. JBlaek se(jU4 0/ Oal\forn4a Id., ib„ 886. 

Thripssp? Osborn, Psyche, iii, 869. , 

Phlaeothrips mali Fitch. AppU thrips Fitch, N. Y. Bept., i, lOS. 

Heliothrips hsmorrhoidalis Bouchb Pergaode, Psyche, iii, 881. 

OrthoptdTft. 

(Ecanthos nireas EUbrxs. WhiU flower-criehet Riley, Mo. Kept., ▼, 120. 

Galoptenus femur-rubruin Habbis. JUd-4€gged grasshoppsr U. S. Ent. Com. Kept., i, 445 

Galoptenus spretus Uhlbb. Rockj/ MaufUain locust Id., lb., S51 

Galoptenus atlaois Rilbt. Atlanis grasshoppsr Id., ib., 44C 

Gamnala pelluoida Scuoo ........ Id., ib. 



(C.) 



DESCRIPTIONS AND NOTES OF LEFIDOFTEEA. 

The following papers upon liepidoptera have already been published 
in Scientific Journals. They are republished here for convenience of 
reference, and as being a portion of the work of the Entomologist 
during the period for which his Beport is made. 

[From Ihpilio, May, 1881, i, pp. 69-74.] 

ON SOME SPECIES OF NISONIADES. 

Mr. Wm. H. Edwards has submitted to me for examinatioii some examples of 
yUoniades, which prove to be undescribed species. They are the following : — 

NiSONIADES NiEVIUS D. Sp. 

Size somewhat less than i^T. Juvencdia and N. funeralis. Wings fuscous, almost 
black, with a purple reflection. 

Primaries with four minute, subquadrangular, white, costo-apical, hyaline 
spots, of which the fourth (from costa) may be obsolete ; a similar spot in cell 
3, and none in the discal cell. An irregular umber-brown spot centers on the 
discal cross-vein, and at about the middle of cell I b (the submedian interspace) 
is another, showing more distinctly in the ? . The subterminal row of obscure, 
rounded, intranervular fuscous spots rest on a dark umber-brown ground. All 
the markings are nearly lost in the dark ground ; those best defined are two con- 
fluent trapezoidal spots in cell 1 b, forming the inner termination of the trans- 
verse row of spots, and defined without and within by a W in umber-brown. 
The spots of the transverse row are not of the ordinary sagittate form. 

Secondaries dark brown, showing faintly the two rows of intranervular paler 
brown spots, more distinct in the $ . Cilia dark brpwn, lighter upon their outer 
half in one S > &nd quite pale, approaching whitish in the $ . 

Beneath, paler brown, and showing more or less distinctly the two ordinary 
lines toward the margin of pale brown spots, and in one S example, a white 
spot in the discal cell, not seen on the upper surface. Head and palpi con- 
colorouB with the thorax, abdomen, and legs. 

Expanse of wings : ^ 1.46 to 1.65 in,; ? 1.65 to 1.70 in. 

Described from 3 S ^S) collected at Indian River, Florida. 

This species is allied to N, funeralis Scudd.-Burg. Its markings are similar in 
form and arrangement and nearly as inconspicuous, and the pale fringe of the 
secondaries in one example shows a tendency toward the white fringe of that 
species. Its wings are not quite so pointed. The examples before me show 
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none of the bluish hairs which sprinkle the primaries of 2^, funeralis and are 
still more numerous in -lV. Juvenalis Fabr. and N, Propertius Scudd.-Burg. 

This may possibly be tlie N. Terentius of Scudd.-Burg., based upon the genital 
armature ; but as the differences presented between the genitalia of this species, 
which have been carefully observed, and those of N, Terentius as described and 
illustrated, are greater than those which have served to separate other of the 
genitalic species, it would not be proper to accept the two as identical. 

NiSONlADES PeTRONIUS \\. Sp. 

In ornamentation and general character, allied to N, Propertius Scudd.-Burg., 
resembling it in tlie quite oblique line of subsagittate black spots crossing the 
nervules. The black markings of the wings are more strongly contrasted with 
the dark brown ground than in N, funeralis or N. Nievivs^ but less so than in N. 
Propertius and X. Jnrenalis — about equal to 2T. Persius, The white hyaline 
spots of the primaries arc of medium size — smaller than in the average of N. 
Juvenalis ; that in the discal cell is small ; that in cell 3 on the transverse line 
of sagittate spots is crescentic, concave toward the base ; below the latter, in 
cell 2, a smaller white spot, wanting in one example. 

Beneath, reddish-brown, especially the secondaries, which show two rows of 
pale-brown submarginal spots which become obsolete before reaching the front 
margin of the wing, and wholly want the white spots in cells 6 and 7 which 
characterize JV. Juvenalis* and K, Propertius. The white spots of the primaries 
are larger than above. 

Head: above the eyes and just behind the '*locklet" are a few white scales; 
behind and beneath the eyes are some pale yellow-brown scales, and similar 
colored hairs compose most of the palpal covering, quite in contrast with the 
dark-brown color of the legs, thorax and abdomen. 

A single $ , accompanying the examples submitted to me, I refer, somewhat 
doubtfully to this species, from general markings and the pale-colored palpi- 
The transverse row of ellipsoidal black spots, and those of the medial and basal 
regions, are conspicuously outlined on a somewhat pale umber-brown ground — 
the contrast about that presented in 3"". Martinlis $ . An oval white spot in 
cell 2 accompanies the round one in cell 3. The costo-apical white spot m cell 
9 is wanting. 

Expanse of wings: $ , 1.90 to 2 in. ; ? ? , 1.80 in. 
Described from 4 <J 's and 1 ? , from Indian River, Florida. 

This is the largest species known to us in the genus. It is separable from N. 
Juvenalis and iV. Pro])ertius by its darker color, less distinct ornamentation, less 
rounded wings, and absence of the white spots of secondaries in cells 6 and 7. 
From K. Kcevius with which it is associated, it is distinguished by its large size, 
more distinct markings, and the contrasting lighter shade of the palpi. 

The genitalia of this species resemble those given for K. Horatius and N. Fir. 
gilius, named from their genital armature, by Scudder and Burgess, but I am un- 
able to refer it to either. Examples from Florida, which Mr. Scudder has 
kindly permitted me to examine, and labeled by him as y, Horatius, have the 
white hyaline spots of the primaries larger than in the above species, and, ac- 

* In 45 examples of JV. Jutenalia before me, these white spots are a prominent featorv. 
In one example the spots each occupy the entire breadth of the cell. 
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cording to notes made at the time of their examination, ** larger than in any of the 
IT. Juvenalis in my collection, except in a single example taken at Center, in 
which they are about the same in size and similar in form.'' 

NisoNiADBS Pbofbrtius Scudd.-Burg. 

Several years ago, through the kindness of Mr. Scudder, I was permitted to 
examine the species of the NUoniades in his collection, including several of his 
types. Among them were eight examples, bearing his label of Propertius, from 
the following localities : two from Mokiah Pass» Palmer collection ; one from 
Sierra Nevada ; four from Calif omia ; one from Juniper Mountains. 

The following notes upon this species were made by me at the time, upon 
comparison of the material with the examples of N. Juvenalia in my own col- 
lection. 

Size of N, Juvenalis ; the primaries more pointed ; the submarginal row of 
sagittate and black spots is more oblique, being more drawn inwardly toward 
the base as it approaches the internal margin, whence it follows that, while in 
JucenaliSy of the two subelliptical whitish spots in cell 1 b, the lower one is as 
near to the outer margin as that in cell 3, in this species it is always further re- 
moved. The hyaline spot in the discal cell is smaller than in X Juvenalia and is much 
less conspicuous underneath. Of the four costo-apical hyaline spots, 1, 3 and 
4 are in line, or 3 is somewhat nearer to the base of the wing; 2 is nearer the 
apex and is elongated. The thorax and abdomen are fuscous, instead of umber- 
brown. In general color it is darker, more approaching JV. Persius — the black 
spots not offering 80 strong a contrast with the ground as in N, Juvenalis; the 
primaries are nearly covered with bluish hairs, which is perhaps the best cliar- 
acteristic feature of the species. 

It is very doubtful if the genitalic form, JV. Tihdlm of Scudd.-Burg., can be 
separated from N, Propertius, 

This species has also been received from Utah and Arizona. I have also in my 
collection, examples received from Mr. Henry Edwards (No. 76), from Havilah, 
California, and Vancouver Island. 

NisomADES IcELUs Liutu. 

Mr. W. H. Edwards has allowed me to examine two examples of this species, 
which he had obtained from the Western collections of Mr. Morrison in 1880, 
taken in Washington Territory. This extreme western locality for this insect is 
an interesting addition to our knowledge of its distribution. Mr. Scudder in his 
SystemcUie Revision of American Butterflies (1872), gives as its distribution, 
Canada to West Virginia; Atlantic Coast to Michigan. In the Edwards* Gala- 
ioffueofthe Diunuils of North America (1877), its habitat is given as New Eng- 
land, Middle States and Illinois. Subsequently (my Entomolog. Conirib.j No. 
IV, 1878), I identified it among some Colorado collections of Mr. Morrison. 
These western examples do not differ in size or in any particular feature from 
our eastern forms. The examples before me are without date of collection. They 
are in fresh condition, and are rather more strongly marked with white scales 
toward the costal and outer margins of the primaries than those ordinarily met 
with in the Middle and Eastern States. 

An interesting feature of this species, observed by Dr. Speyer, is noticed in his 
valuable paper on the Genera of the Eespsridce of the European FaunaUBegi^m 
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(Canad. Entomol., x, p. 169). It is the presence of a long and thick tuft of hairs 
on the posterior tibisB. This is not found in N, Brizo Boisd.-Lec. — a species so 
closely allied to N. ledus that some writers have questioned their specific dif- 
ference. It has been observed in but one other species of NUoniadeSj viz., K 
Pernus Scudd. It also characterizes the Hesperidean genus Daimia of Murray, 
of which the European D. Tethyn Men. is the type and sole species, and Scdo- 
thrix of Ramb. — united with Pyrgua H. by Dr. Speyer in his last Revision of 
the European Hesperidic (1878), as Group II, having maculattu Brem, as the 
type of the group. This tuft or hair-pencil differs in the several species. In N. 
Icdus it is produced from the femoral joint of the tibia, and is widely spread 
apart in the examples before mo. In. length it exceeds the tibia by nearly one- 
half. Like the costal-fold, it is probably confined to the S sex. 

A revision of the proof of this paper has enabled me to add the following : 
Since the above was written, an examination of the NUoniades in my collection 
has shown the presence of the tibial hair-pencil also in the males of N. funeraU» 
Boisd., N, Noivius Lintn., and 2f. Lvcilius Lintn. I cannot detect it in any 
other than the above-mentioned five species. In the genus Pyrgtts^ I find it in 
P. centaurem Ramb., P. scriptura Boisd., P. Xanfhus Edw., P. Pcireius Edw., 
and P. ericetorum Boisd. It is not present in P. tessellaia Scudd. Of P. Oeeanut 
Edw., P. Picara Edw., P. PhiUtns Edw., and P. ccfspiMig* Boisd., I possess 
no examples for examination. It exists also in Achlyodes Thraso Hubn. 

NiSOKIADES SOMNUS U. Sp. 

Belongs to the iV. Ictlus and iV. Brizo group ; size of the former — its wings 
somewhat narrower and more extended apically. 

Male, dark brown in color, approaching N, Persius. Primaries, without the 
ante-apical white spot above, and the large patch of bluish-white scales resting 
on the disoal cross-vein of N. Icelus, The black transverse bands are of the posi- 
tion and character of those of JV. IceluSy but are almost lost in the ground color. 
Secondaries, nearly as dark as the primaries, showing indistinctly the two rows 
of pale brown spots. 

Beneath, wings bronze by reflection. The primaries have a short costo-apical 
wliite streak in cell 8, and a minute white dot in cell (N". leelus has usually a 
subquadrang^lar white spot in cells 6, 7 and 8 each, and occasionally the spots 
form a continuous line nearly across tlie wing, from 2 to 8 inclusive) ; an in- 
tranervular series of pale streaks, and on the secondaries, the two rows of yel- 
low-brown spots are distinct. 

Female, paler brown than the male. The two transverse bands of primaries 
are quite distinct, and between them, on the discal cross-vein, is a conspicuous 
patch of whitish scales ; no white ante-apical spots ; upon the margin, a row of 
rounded brown spots, separated from the contiguous band, by whitish scales. 
The bands are broader than in H. Icelus, and are almost drawn together on vein 
2 ; the connected series of spots composing each, are shaped much as in J^. leehu, 
are heavily bordered with black, and bear bluish scales. Secondaries, witli a 
geminate discal mark, a submarginal row of yellowish spots much bent inwardly 
opposite the cell, and a marginal row of small, linear, whitish spots. 

Beneath, wings with a strong bronze reflection. The secondaries have the 
two rows of spots of the upper surface repeated ; the primaries have a marginal 

* Erroneously given as CaupUatU in Edvrsrds' Catalogae. 
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x>w of linear whitish spots, a regularly curved submarginal row of eight oblong 
rellowish spots, and a single white ante-apical spot in cell 8. 

The antennas, in this species, are delicately annulated with white. The palpi 
kre shorter than in K Icelus^ ^^^K7i some of the hairs of the second joint ex- 
ending to the tip of the third. The tibiaa of the posterior pair of legs are 
vithout the pencil of hairs characterizing N. Icdus, 

The last-mentioned feature separates, beyond question, this species from N. 
leelua. It may also be distinguished by the darker and more uniform color of 
he male, the transverse bands hardly separable from the ground color, the ab- 
»nce of an ante-apical white spot and of the discal patch of bluish scales, 
rhe female resembles N. Brizo, but the inner margin of the outer band is much 
nore irregular than in tliat species, and the submarginal row of spots on the 
)rimaries beneath, takes the place in prominence, of a different series seen in 
2V. BrtzOj of which only the costal one is here represented. 

Expanse of icings: ^ , 1.30 inch ; ? , 1.45 inch. 

Described from 1 S and 1 ? , in the collection of Mr. W. H. Edwards, re- 
ceived from Indian River, Florida. 

The relationship of this species suggests the mythological name given it. 
Brizo was worshiped as the goddess of sleep. Icelus was regarded as the 
nspirer of dreams in mortals, and was the son of Somnus, the god of sleep (see 
J3 S»pt. N, Y. St Mus. Nat. Hist., 1873 p. 163-4). 

EuDAMUS Protbcs (Linn.). 

Quite an interesting addition to the list of Hesperidje occurring in the State 
)f New York, is the above species. 

Two examples of it, one of which I have been permitted to see, were captured 
jy Mr. S. Lowell Elliot, of New York city, about the middle of August of last 
rear, in the Central Park Gardens, east of the Mt. St. Vincent Art Gallery, 
ipon the flowers of Salvia splendens. Other examples of it, as Mr. Elliot in- 
!orms me, were seen by him, which he was unable to capture, for as soon as 
hey alighted they were attacked by Eudamus Tityrus, which swarmed around 
;hese flowers and seemed to recognize the Proteus as strangers and intrudere. 

The species was not observed about other flowers, but were seen hovering 
iround the Salriu for three consecutive days, when a cold rain storm ensuing 
ind continuing for several days, terminated their visits. 

Mr. Scudder reports the species from ** Eastern N. America, as far north as Con- 
lecticut, " but we have not been able to verify its collection in that State. We 
)elieve that these are its first captures within the State of New York. 

Eudamus Nevada Scudd. 

From an example received from Mr. Henry Edwards (No. 2509, Summit Sier. 
'^ev., Cal.), and from an additional example collected by Mr. Nash, of Ithaca, 
^. Y., in Colorado, 1 find that the above form is a valid species, quite easily to be 
eparated from E. PyladeSf of which, at the time of the publication of the 
Ikiwards' Catalotjue of the Lepidoptera of America : Diumals^ it was believed 
o Be a dwarfed variety. 
43 
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[From the Canadian Entomologist, Aprils 1881, xiii, pp. 68-65.] 

DESCRIPTION OF A NEW SPECIES OP EUDAMUS. 

EuDAMUs Electra, n. sp. 

Size of small Nisoniades Juvenalis, Primaries narrower than in Efutamua 
Pylades Scudder ? , more rounded on the costa, and more oblique on the hind 
margin. Secondaries rounded, not prolonged at the anal angle as in E. PyladeSy 
nor excavated opposite the cell as in niost of the Nisoniades. 

General color dark brown, approaching that of K Pylades ; the fringe con- 
colorous with the terminal portion of the wings, a little paler at their tips. 

Primaries with eleven transparent white spots, upon which an ordinary lens 
shows regular rows of small black scales — the spots, as follows : Near the end 
of the cell (apparently open) are two spots, separated by the cellular fold and 
extending to the enclosing veins (subdorsal and median) — the upper one twice 
as large as the lower and prolonged backward superiorly in one or two teeth — 
the lower one subtriang^ilar in shape ; above and in line with these two, in cell 
10, is a small elongated spot — the smallest on the wing, while beneath them and 
in range, in cell 2, extending from vein 2 to vein 3, is the largest spot on the 
wing, enlarged superiorly and excavated inwardly. Outside of this discal band 
of four spots, are seven others, bordered by dark brown, and arranged in an ir- 
regular curve, as follows : in cells 9, 8 and 7, three costo-apical spots, oblique 
to the costa; outside of these, in cell 6, a spot ; in cell 5, still nearer the margin, 
another; in cell 4, a little farther removed from Uie margin, another — these last 
three subtriangular in shape ; in cell 3, extending from vein to vein, a subquad- 
rate spot, placed farther from the margin, about equidistant with the lower 
costo-apical spot; these seven spots, commencing at the costa and omitting the 
fifth, show a regular increase in size. Outside of these transparent spots, is a 
series of obscure dark browu intranervular subterminal spots which merge into 
the dark brown shade of the margin. Inside of these spots, the wing shows by 
obHque light a purplish reflection approaching a grape bloom but more vivid, 
with the exception of the internal margin and two brown bands of the color of 
the outer margin and posterior wings; the bands extend from the subcostal to 
the internal vein ; the outer and broader embraces the discal band of transparent 
spots in its outer margin, and the other crosses the median vein at its inter- 
section by vein 2 ; a brown shade rests also on the base of the wing. 

Secondaries traversed at about their outer third by a narrow obscure brown 
band, inside of which the wing is dark brown ; outside of this band, the subter- 
minal series of brown spots of the primaries is continued. 

Beneath, the purplish reflection of the upper surface appears only at the tip of 
the wing — the median and basal portions being dark brown, concolorous with 
the secondaries inside of the paler brown band ; the obscure intranervular brown 
spots of the upper surface are repeated, and continued on the secondaries ; the 
transparent spots are without the lines of brown scales. 

The costal vein of the primaries intersects the costa nearly opposite the end of 
the cell ; vein 8 reaches the margin at the extreme apex — not below it. 

Antennae about one-half the length of the anterior wings, dark reddish-brown, 
marked inwardly with white at the jftints, expanding rapidly into the club (the 
terminal half of tho Hub lost). 



OK THB LIFB DUBATIOK OF THE HBT2B0GXBA. 339 

Palpi in length about equal to the diameter of the eyes, clothed with thick, 
bristly, dark brown hairs, some of which are white tipped ; apical joint short, 
conical, projecting a little beyond the hairs. 

Locklet black, curving about half-way over the eyes. Front of head dark brown. 

Thorax above and beneath clothed with long brown hairs, concolorous with 
the posterior wings. 

Abdomen darker brown, reaching only to the pale band of the hind wings. 

Legs dark brown ; the posterior pair have the femur and tibia of the same 
length, bearing brown hairs which nearly equal them in length ; tibise armed 
with two pairs of spurs ; tarsi twice as long as the tibiae, moderately spinose. 

Expanse of wings, 1.65 in. ; length of body 0.55 in. 

Described from a single female received from Mr. W. H. Edwards. The 
specimen was captured in Hamilton, Ontario, by Mr. J. Alston Moffat^ in 1877, 
in company with another like it, which escaped capture. 

In the HeaperidcB the antennal club affords excellent generic features. It is 
unfortunate that in this unique specimen, the half of one antenna and the ter- 
minal half of the club of the other, have been lost. It being also of the female 
sex, we are without knowledge of the presence of a costal fold in this species. In 
the absence of these characters, it is referred, with some doubt, to the genus 
EudamuSt in which Dr. Herrich-Schaeffer. Dr. Speyer and others arrange species 
with rounded hind wings and those in which they are greatly prolonged. Of 
the three groups in which Dr. Speyer has divided the genus, viz., *nind wings 
on submedian nervure little or not at all produced, — **Prolonged in a lobe, — 
♦**Caudated, — E, Eleetra falls in the first group. 

The detection of the above species is a very interesting discovery for this por- 
tion of the United States. 



iF)rom the Cdnadian ErUomologiBt,, November, 1881, xiii, pp. 218-8S0.] 

ON THE LIFE DURATION OF THE HETEROCERA (MOTHS). 

Read before the American AcisociatioQ for the Advancement of Science, at its Cincinnati 

Meeting, August, 1881. 

I have been requested by Mr. Edwards, who has presented to the Association 
an interesting and valuable paper, ^'On the Length of Life of Butterflies,*' to 
supplement it with some remarks on the L\fe Duration of the Heterocera, 

The period of time passed by insects in their perfect stage is an item in their 
history to which, so far as I know, very little attention has been paid. It has 
not hitherto been made a special subject of inquiry. When we seek to answer 
the question, we find that very few of our published observations bear upon it. 
The little that is known upon this point, in the Heterocera, would not authorize 
the presentation of these notes before this body, were it not that a confession 
of our ignorance should, and 1 hope may, serve as an incentive to the exami- 
nation of the interesting question. 

It must prove a difficult field of investigation. Observations made upon species 
in confinement, deprived of food and subjected to other unnatural conditions, 
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would give only approximate results. Even here we find our knowledge ex- 
tremely limited. Outside of the Sphingidof and the Bambycidfe, scarcely any 
thing has been done by our Lepidopterists in rearing entire broods of speeies. 
In these two families the eggs can be easily obtained, either by the '^sembling'* 
method (attraction of the male by a newly-emerged female) or by simply pin- 
ning out of doors a captured female. Several species of the FhalcmulfK are 
quite prompt in extruding their eggs upon being pinned, even after having been 
temporarily subjected to anaesthetic influence. But in the extensive family of 
NoctuidoB — with the winged forms of which we are so familiar, and of which 
our knowledge, therefore, should be the more complete — it is difficult to obtain 
the eggs under the restraint of confinement I have never carried an oviposition 
of a single Noctuid to the perfect stage, nor can I recall a. published record of its 
having been done. Further, in illustration of the veil that still hides portions 
of the Ufe-histories of these forms which rarely obtrude themselves upon our 
sight except under cover of the night, it may be mentioned that during the 
thirty years in which my studies have engaged me to a greater or less extent in 
the rearing of Lepidoptera, I do not recall an instance where I have observed 
th6 Nbctuida: in coitu, and therefore have no personal knowledge of the time, 
place, manner or duration of the initiative of Noctuid life. 

It is known that in the Attacince, among the Bomhycidce^ in confinement, the 
lives of the moths are very brief. The sexes mate a few hours after emerging 
from the pupse, and continue in copulation for twenty-four hours or more. 
Oviposition may be commenced the following day, and completed within four 
or five days thereafter. Perhaps a week longer will complete the hfe-period of 
the female — extending in all to about fifteen days. The male usually dies a few 
days after copulation — several days before the female. 

In the Sphingidas, the lives as observed, in confinement, are longer than in the 
Attacince, but I have no records from which to give comparative duration. Our 
observations upon tlie Phcdasnidm lead us to believe that, as a general rule, their 
lives are shorter than are those of the Noctuid<B, 

An approximation to the life-period of the Noctuidir may be obtained from 
the dates when the several species are observed abroad. The published records 
of the collections made by *' sugaring" will furnish convenient data for this. I 
regret that at my present writing, away from books of reference, I am unable 
to refer to the papers of Messrs. Thaxter, Norman, Westcott* and others. 
From a paper published by myself in Entamolog. Contrib., iv, pp. 43-51, it Appears 
that the period of collection (embracing probably nearly the entire life-period, 
as the examples when first taken at sugar were apparently just from pupae, and 
those last taken so worn as to be hardly capable of flight) of quite a number of 
species was about one month. Among these may be mentioned Eabroiyne 
seripia, Agrotis haja^ A, subgothica, A. hicamea^ A. repenti8,\ Hadena terboM- 
coideSy Qoriyna sera^ O. nictttans, Leucania palUTia^ L, phragmitidieola, L. lapi- 
daria, L. pseudargyria^ Orihodts infirmay Orthosia hdva, Seoliopteryx libatnx 
and Pseudfighssa lubHealin. 

If, in consideration of the condition of the moths when captured, the probable 
difierent time of oviposition and more or less favorable exposure of eggs, we as- 

* Ptyche^ ii, pp. 84-88, 80; Canad. Entomol., vii, pp. 3, 21; /(/., viii, p. 12. 
I Now r«gsrdcd as distinct from A. meuoria Harris. 
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8ume that the individuals of a species continue to emerge from the pupa during 
one-third of the above period, there will remain, as the approximate life duration 
of these Noctuida^ a period of three weeks. 

Mr. Wm. L. Devereaux, of Clyde, N. Y., in giviug the results of his collections 
of Noctuida at sugar for two years,* states that *^ most of the species remain for 
about a month/' From other data which I have consulted, I think that we shall 
not be far from the truth if we adopt as the life-period of the larger portion of 
the Noctuidce a term of three wieeks. 

As might be expected in so heterogeneous a family as the Noctuida — differ- 
ing so greatly in general character, coming forth at such different seasons of the 
year, and varying in the number of the broods, — the life-histories of the several 
groups vary to the extent of preventing generalization and necessitating specific 
observations. For example, we find that the genera Xylina, HomopUra^ and 
Catocala have their periods of apparition much extended beyond the species 
above noticed. In the paper by myself, above referred to (p. 51), we find that 
Xylina petulca^ X. dUpoftita and X Bethunei were observed for a period extend- 
ing over forty-one, forty -seven and fifly-one days respectively, with a possible 
prolongation of the lives of some of their later individuals through hibernation 
and reappearance in the following spring, of six additional months. Seven 
species of Catocala give an average duration of forty-five days ; and from Mr, 
Devereaux's observations, nine species of Catocala give an average period of 
fifty-seven days. Tliese last may have shown a prolonged period from their 
record extending over two years — one of which years, from a more favorable 
season, may have included earlier dates of first appearance. It is proper to 
state that the above species were selected from the lists, as having been ob- 
served for the greatest length of time ; the larger number gave considerably 
shorter terms of apparition. 

In concluding these brief notes, which are quite unsatisfactory to the writer, 
and ofiered only in compliance with request, I would beg leave to suggest that 
good service may be rendered to Entomology by the collation from published 
records, and incorporation in our published lists of insects herea£ter, of the 
several dates of their collection or observation throughout the entire time of their 
appearance. The want of such data has been felt in the attempt to answer the 
question of Dr. Weismann, [f] as to the duration of life of some of our insects in 
their perfect state. It would also be of service in the determination of the num- 
ber of annual broods ; it would afford a knowledge of the time for guarding 
agunst the initiative of insect attack; it would enable us in many cases to decide 
upon the best time for putting in our crops ; it would enable collectors to seek 
for specimens for their cabinets when they are to be found : in short, it would 
furnish an essential part of the life-histories of our species. I commend it to the 
attention of Entomologists. 

^Canadian EntomologUty vol. xi, 1879, pp. 105-109. 

[tDr. August Weismann, of Freiburg in Baden, Germany, had applied to Mr. W. H. 
Edwards for this information.] 



(D.) 



ADDENDA. 

Increased Production op Pyrethrum Insect-powder; page 
37. — That the promise of Mr. Milco of a great reduction in pricQ of 
the ** Buhach " is about to be fulfilled, niav be inferred from the fol- 
lowing statement recently made: 

^ Mr. Q N. Milco, fluperintendont of the Buhach Producing and Manufacturing 
Co., Stockton, Cala., estimates this year's Pyrethrum crop of the company's farm 
in Mercer county, to be at least forty tons. {American Nniuralifdt, June, 1888, 

xvii, p. eac.) 

Paraffink as an Insecticide ; page 46. — An English horticultur- 
ist gives the following directions for the use of pamffine, which he says 
ho finds the best of all insecticides for the greenhouse: ''I mix it 
thus: to half a pound of soft-soap, I add cue pint of hot water, stir 
until the soap is thoroughly dissolved, then add half a- pint of par- 
affine and stir well ; to this I add two quarts more of hot water, and 
pat the whole into a stone bottle and shake it well before using. 
This I always have in readiness, and for syringing or sponging we di- 
lute it as may be necessary. It mixes readily with cold water, and 
thus mixed may be safely applied to any plant." 

LuciLiA sp. ; page 62, foot-note. — The parent of the " screw-worm " 
long known as a serious pest to horses and cattle in Central America, 
has recently been ascertained to be Lucilia (Cavipsomyia) marcellaria^ 
Fabr. For an interesting account of its attack upon man — in several 
instances proving fatal — see a paper by Prof. F. H. Snow, in Psyche, 
1883, iv, pp. 27-30. 

Remedy for the Cockroach ; page 65. — Powdered borax has 
inadvertently been given as a repellant of the cockroach and the cro- 
ton-bug. It should have been included among the remedies, as it is 
perhaps the most simple and efiFectual means for killing them that can 
be employed. In a house badly infested with them, a pound of the 
powder was strewn over the floors of two basement rooms, and along the 
wainscoting of others. When the house was opened after having been 
closed for a fortnight, thousands of the dead bodies of the two species 
were scattered over the floors, and a few were still giving evidence of 
life. What seemed dust upon a portion of a pantry, was found to be 
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myriads of the dead bodies of young individuals, apparently a few 
days from the egg, 

Heliothis armiger Hiibn.; page 116. — Add to the bibliography, 
Walsh: iu Pract. Entomol., ii, 1866, pp. 21, 22 (larval habits and de- 
scription); lb., pp. 34, 112 (brief notices). 

BuccuLATRix POMiFOLiBLLA dem.j page 157. — In the Canadian 
Entomohgisty vol. xiv, 1882, pp. 153-160, Mr. V. T. Chambers, in a 
paper entitled *' Notes on the Larva of Bucculatrix ambrosimfolieUa,^' 
presents valuable information upon the natural history of the species, 
the larval structure, and a very interesting account of the manner in 
which it builds its peculiar ribbed cocoon. The details given will 
probably apply, in the greater part, to its congener, B, pomifoliella, to 
which references are made in the paper. 

Pupa of Meromyza Americana, page 222. — When the examples 
of the transformed larvae referred to came under my observation, the 
external features of the pupa were so well-defined, that, not being re- 
minded at the time of its necessarily coarctate form, the puparium 
was not noticed. My attention having recently been called to this 
feature of the insect, by an inquiry of Professor Forbes, I am led to 
believe, from my recollection of the specimens, that the pupae were 
enveloped in a thin, transparent and closely adhering puparinm. 
Such puparia are recorded of species of Chlorops — nearly allied forms, 
and occurring under almost identical conditions. 

A Western locality for this Fly, showing for it quite an extensive 
distnbution throughout the United States, is that given by P. B. 
Uhler, in Bull. U, 8. Oeolog.-Geograph, Surv. Terr,, iii, 1877, p. 783, 
where it is stated to be '^ a very common species upon weeds in damp 
places near Denver [Colorado], Aug. 5-18," as observed in the explora- 
tions of 1875. 

According to Prof. Forbes, the insect has the present season (spring 
of 1883) been very destructive to winter wheat in Central and 
Southern Illinois, destroying entire fields so that they were plowed up 
for other crops.* 

Protection of Grape-vines from the Rose-beetle; page 232. 
— A writer in the Cultivator for May, 1851 (p. 174), states, that if the 
vines are laid upon the ground before they put forLh their loaves, and 
are allowed to remain until the beetles have disappeared, or until 
the grapes begin to have a sour taste, which they generally acquire 
when they attain the size of large shot, they will entirely escape the 
attack of the beetle. After this, the vines should be i*aised and at- 
tached to their proper support. The writer gives minute directions 
for handling the vines. 

* A y*iw WActtt /n«t,(.i. Whiat'hHlfi-worm. Bv S. A. Furbea, StMe Entomoloirist. Nor- 
mal, 111., Aprin-2, 1SS3. 
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natural history of, 242. 

New Jersey distribution, 241. 

not obnoxious in Europe. 9. 

preventives of, 246. 

remedies for, 245. 

slow distribution of, 24(^ 

spread over Long Island, 240. 
Asphaltum, 52. 
Aspidiotus aurantii, 60. 

circularis, 331. 

conchiformis, 301. 

Harrisii, 331. 

perniciosus, 332. 
Aspidisca splendoriferella, 166, 330. 
assimili.s, Ceutorhyiichus, 195 

Mam est ra, 328. 
atlanis, Caloptenus, 332. 
Atlanis grasshopper, 332. 
Atomizers, 81. 
atrata, Aiiomala, 307. 
Atropos divinatorius, 65, 161. 

pulsatorius, 298. 
Attacina*, 840. 
Attagenus megatoma, 64. 
Attention given to life-histories, 22. 
Attracting to food-plants of minor vulue, '14. 

to lamps and fires, 58. 

to light, the corn-worm, 126. 

to odors, the cotton- wonii, Tjo. 

to poisoned sweets, 58. 
Attraction of Heliconia chrysalis, To. 

of NoctuidsB to baits, 7o. 

of Promethea moths, 70. 
Audouin, on location of smelling organs, 6'.). 
aurantii, Aspidiotus, 60. 
aurata, Cetonia, 237. 
aurichalcea, Coptocvclu, 33, 306. 
Aussereurop. Zweitfug. Ins., cited, 211. 
Austin's Supplement to Check list of Coleop- 

tera, 288, 254. 
Autumn canker-worm, 329. 
avense, Siphonophora, 8. 
avicularia, Ornitnomyia, 2'.)9. 
avium, Dermanyssus, 62. 

B. 

Bacteria in the violet Nephelodes, 10.5. 
Bag- or basket-worm, 81-87. 

arbor vit;e defoliated by, 81. 

arsenical insecticides for, 87. 

bag described, 82. 
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Bag- or basket-worm, bibliograph j, 81 . 
Gbalcis ovata, parasitic on, 86. 
depredations oi, on Staten Island, 81. 
destroyed by six parasites, 84. 
difficulty in classifying, 88. 
erroneous references of, 83. 
families to which referred, 83. 
female moth, 82. 
figures of, 82. 
food-plants, 84, 328. 
^cnenc diagnosis, 84. 
genus published, 88. 

geographical distribution, 84. 
and-picking, the best remedy, 87. 

llemiteles ? tbyridopterigis, parasitic on, 
85. 

larval case described, 82. 

larval habits, 82. 

life-histor}' by Riley, 83. 

moth described, 82. 

natural enemies, 84. 

original specimen of, 88. 

Pimpla conquisitor, parasitic on, 85. 

preference tor cedar, 84. 

Pteromalus sp. ?, parasitic on, 80. 

remedies for, 57, 87. 

Stephens, Prof., upon, 83. 

Tacnina sp. V, parasitic on, 87. 
Baiting NoctuidsD, 70, 114. 
Baits of potato for wire-worms, OS. 
baja, Agrotis, 8, 340. 
Banchus fugitivus, 320. 
Banded Chion, 330. 

Ips, 330. 

Lithacodes, 3*28. 

Phigalia, 329. 
Barberry -aphis, 20G. 
barda, Jiallota, 211, 212, 215. 

Milesia, 211. 
bardus, Merodon, 211. 
Bark-lice, 160", 259. 
Barnard. [W. S. J cited, 157, 168, 184. 

on cabbage-Uy parasite, 188. 

on case-bearers, 166. 
Barricades against migrations, 58. 
Barrett, C. G., quoted, 119. 
Bartlett, Dr., insects from, 313. 
basilare, Sinoxvlon, 830. 
Basket-worm, I*aris green for, 33. 

concealed life of female, 7-. 
Bassett, 11. F., on the corn-bug, 235, 236. 
Bath, N. Y., insects taken at, 00. 
Beating remedy, 269. 
Beautiful wooj-nymph, 33. 
Bed-bugs not attMicted to all per.sonf?, 74. 

remedy for, 62. 
Bees, effect of pyrethrum on, 4o. 

parasites ot, 79. 

resemble Syrphidse, 168. 

smelling-organs in, 69. 
Beitrage zur Kenntuiss der nordunierikanis- 
chen Nachtfaltcr, von Prof. P. C. Zellcr, 
127, 157. 
bellus, Phytocoris, 271. 
Bennington, Vt., beet-leaf miners at, 210. 
Benson, L., referred to, 130. 
Benzine, for carpet-bugs, 59. 
Benzole, a coal-tar product, 67. 
Berg, Prof., on carniverous caterpillars, 119. 
Berliner Entoinol. Zeitschr., 216. 
bcturum, Chortophila, 208. 
Bethune, [C. J. S.], cited, 172, 227, 230, 264. 



Bethunei, Xylina, 328, 341. 
Bethune' 8 Xyliuh, 828, 341. 
Bibliography, of birds, by Dr. Couea. 8$. 

ofeconomic entomology, 20. 

importance of, 60. 

extent of, in report, 80. 
bicamea, Agrotis, 840. 
bicaudatus, Amphicerus, 312, 830. 

Bostrichus, 312. 
Bill-bug, 260, 810. 
bimacuTata, Thelia, 284. 
binotata, Enchenopa, 281-288. 

Membracis, 281, 282. 

Thelia, 281. 
binotatum, Enchophyllum, 2S1, 285. 
Biological collection, 

made by Prof. Riley, 24. 

of Department of Agriculture, 23. 

of museum at Cambridge, 24. 

of N. Y. State Agricultural Society, 23. 
Biological collections of insects, 15. 

their character and arrangement, 29, 24. 
Bird-flies, 79. 

-lice, 80. 

mites, 62. 
Birds eating Nephelodes violans, 105. 

protection of certain insectiveroiu, 61. 
Bisulphide of carbon, as an insecticide, 47, 
48. 

destroys the cabbage-fly, 47, 190. 

method of using, 47. 

not available for general use, 47. • 

Prof. Cook's experiments with, 47. 

promises protection from egg deposit, 47, 
67. 

remedy for Anthomyia>, 190, 199. 

used for killing the Phylloxera, 47. 

useful against other insects, 47, 199. 
bivittata, Saperda, 297, 806. 
Black Anomala, 807. 

-blight, 819, 320. 

blistering beetle, 805. 

fly attack, how prevented, 74. 

-knot, 308. 

-legged bnrley-fly, 807. 

scale of California, 332. 

worm, 312. 
Blake, C. A., naphthaline cones of, 65. 
Bland, Mr., cited, 286. 
Blight on apple-trees, 314. 
Blind AIhus, 330. 
Blind-eyed Sphinx, 827. 
Blissus'leucopterus, 7, 58. 
Blister-beetles, ash-gray, 82, 57. 

margined, 33, 57. 

striped, 33, 57. 
Blistering-fly, 300. 
Blow-fly, 169. 
Blue bird feeds on Indian Cetonia, 284. 

feeds on violet Nephelodes, 102. 
Blue caterpillars of the vine, 88. 
Blue meat-fly, wing of, 170. 
Board of Regents of the University, 2W. 
Boarmia, scent-producing organs m, 72. 
Body-lice, 79. 
Boisduval cited, 172. 
Boll-worm, 8, 88, 117. 
Bombycid:e, brief life of, 840. 

carnivorous, 119. 

delayed pupation of, 137. 

notices of, 81, 87. 

of the apple-tree, 828. 
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3ook-infcsting insects killed bj pvrethruiii, 

38. 
)ook-loase, 298, 816. 
iook-pest, 162. 

)orax for cockroaches, 65, 843. 
>orealis, Cerura, 187. 
)orer in apple-trees, 803. 
ioreus brumalis, 298. 

nivoriundus, 298. 
Boston Cultivator, 227. 

Journal of Natural History, 85. 

Society of Natural History, 19S, 215. 
^ostrichus bicaudatus, 312. 
)ot-flie8, 299. 
)oty9 species, 188. 
)ouch6 cited, 172, 184. 
)0vis, Hyooderma, 299. 
3owle8, <Ir., on pickled-fruit fly, 216, 217, 218. 
)rachypterus, Aleochara, 188. 
Sracon, 808. 
Braconid parasite, 161. 
jrassicae. Anthomyia, 47, 171, 184-193, 296. 
322. 

Aphis, 296. 

Pfusia, 65, 156, 189. 
)ra8sicella, Gerostoma, 322. 
3revoortia menhaden, 75. 
Sriggs' (G. G.) Calif ornian vineyard, 11. 
Brine remedy, 190. 

British Museum, undescribod insects in, 13. 
Brizo, Nisoniades, 836, 337. 
Broad-necked Prionus, 830. 
Bronze colored cut-worm, 99, 102, 186. 
Brooklyn Entomological Society, 22. 
Brooklyn Sanitary Association, 829. 
Brown Colaspis, 821. 
smmalis, Boreus, 298. 

Trichocera, 298. 
smnnea, Colaspis, 321. 
Dubalus, Ccresa, 284, 331. 
Bucculatrix ambrosi^foliella, notes on, 844. 
3ucculatrix, Encyrtus, 160. 
Bucculatrix, pomifoliella,. 157-1 62, 330, 344. 

pomonulla, 157. 

tbuiella, 102. 
Buchan & Co.*s carbolic soaps, 48, 62. 
Buckler, W., on Crambidie, 150, 151. 
Buffalo tree-hopper, 284, 315, 318, 831. 
Bufo Americanus, 61. 
Buhach, large production of, 343. 

made bj Mr. Milco, 37. 

Producmt; and Manufacturing Company, 
343. 

superior to the imported powder, 37. 
Bulletin dc la Soci^te des Naturalistcs de 
Moscou, cited, 119. 

of Buffalo Society of Natural Sciences, 
cited, &n, 116, 211- 

of Illinois State Laboratory of N. H., 
cit^d, 105. 

of U. S. Entomological Commission, 
cited, IS, 26, 31, 40, 68, 63, 84, 85, 86, 
321. 

of U. S. Geolog.- Gcograph. Survey of 
the Territories, cited^ 4, 115, 151, 157, 
163, 264, 271, 344. 
Bumble-bee, 819. 
Buprestidic, 301, 803. 
Burgess, E., on type of Mallota barda, 215. 
Burmeister, Handbuch EntomoL by, 232. 

on location of smelling organs, 69. 
Burning for destroying insects, 110, 115, 263. 

garden refuge,'^58, 269, 270, 279. 

stubble, 58, 253. 



Butalis cerealella, 816. 
Butterflies of the apple-tree, 827. 
studied by W. H. Edwards, 22. 

C. 

Cabbage Aphis, 296, 322. 
Cabbage-butterfly, 8, 9, 39, 43, 189, 191, 194, 

240, 267, 822. 
Cabbage-fly, 184-191. 

Aleochara parasitic upon it, 188. 

"anbury" associatea with it, 185. 

an European species, 184. 

bibliography^ 184. 

cauliflowers injured by it, 185. 

description of it, 186. 

discovery of its parasite, 188. 

Fitch notices of, 296, 822. 

habits of its parasite, 188. 

larva described, 186. 

operations on cabbage, 184. 

original description, where, 185. 

parasitized by a beetle, 187. 

preventives of attack, 190. 

remedies for attack, 47, 190, 199. 

resembles Anthomyia radicum, 186. 

turnips injured by it, 185. 
Cabbage-^all weevil, preventive of, 65. 
Cabbage imported from Europe, 189. 

moth, 8, 322. 

worm, 59. 
Cacoecia argyrospila, 329. 

rosaceana, 829. 
cadaverina, Lucilia, 299 
Caddis-worms, 79. 
CaitceUus sp., 161. 
Caesar, Lucilia, 69. 
cacspitalis, Pyrgus, 386. 
Calandra granaria, 304, 816. 
Calandre, 305. 
calcarata, Saperda, 297. 
calceola, Anthomyia, 195. 
calcitrans, Stomoxys, 299. 
Calf tree-hopper, 881. 
calidum, Calosoma, 128. 
CaliforniamoyingforaStateEntomologist,21. 
California wheat fields, immense, 12. 
caliptera, Cecidomyia, 297. 
Callidryas Eubule,'odor of male, 72. 
Calliphora f ulvibarbis, 299. 

vomitoria, 69, 170, 299. 
Callipterus mucidus, 881. 
Callosamia Promethea, an apple insect, 328. 

difference in molts of, 98. 

limited flight of female, 72 
Caloptenus atlanis, 332. 

femur-rubrum, 7, 832. 

sprctus, 7, 195, 804, 882. 
Calosoma calidum, 128. 
Camnula pellucida, 332. 
Camphor to protect woolens, 64.* 
('ampodea fragilis, 101. 
Canadian Entomologist, cited, 9, 10, 17, 19, 25, 
40, 48, 64, 69, 86, 99, 104, 122, 127, 145, 149, 
151, 157, 170, 181, 1S4, 191, 194, 198, 206, 
207, 216, 227, 233, 237, 238, 808, 828, 829, 
830, 336, 338, 889, 840, 841, 844. 
Candida, Saperda, 58, 64, 831. 
canicularis, Homalomyia, 168, 171. 
Canker-worm, ascent of moth prevented, 64. 

reference to, 57, 226. 

spring, 83. 

trap, 64. 

treated with Paris green, 33. 
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Gannel coal, products of, 46. 
Cantharis atrata, 806. 

▼ittata, 800, 822. 
Capnia pygmea, 298. 
caprea, (;l3rtu8, 297. 
Gapsus 4-vittalu8, 271. 

oblineatus, 881. 

on wheat, 800. 

quadnvittatus, 271. 
cara, Gatocala, 90. 
Garabid beetles, 145. 
Garabids, sinelling-orgaDS of, 69. 
Garabus, experiments in smell, with, 69. 
Garbolic acid, as an insecticide, 47, 48. 

as a counterodorant, 76. 

crude form to be used, 48. 

destroys larvao, etc., in potted plants, 48. 

employed for protecting pickled fruit, 65. 

employed for protecting radishes, 48. 

" fly '* on sheep cured by it, 48. 

kills vermin on domestic animals, 48. 

mixed with soap, 59. 

obtained from coal-tar, 52. 

preventive of egg-deposit, fi7. 

remedial uses, 190, 199. 

soaps of James Buchan k Go., 48. 

testimony to its value, 48. 

used for destroying Phylloxera, 47. 

vineyards protected by it, 4a. 
Garbolic-acid water to prevent Drosophila 

attack, 221. 
Garbolic-ointment for "fly," 48. 

preventive of black-fly attack, 74. 
Garbolic soaps of Buchan k Go., 48. 
cardui, Gyntnia, 820. 
caricffi, Lecanium, 801. 
carneum, Pyrethrum, 86. 
Garni vorous caterpillars, 119, 120. 
Carpet-beetfc, illustrated, 10. 

not a carpet pest in Europe, 9. 

preventives of, 64. 

when introduced, 9. 
Garpet-bug, 59. 
Garpet-moth, 64. 
Garpocapsa apple-worm, 219. 

pomonella, references to, 8, 35, 58, 219, 
829. 
Garri age-robes, protection of, 65. 
Garrion-beetles, attracted bv odors, 69. 
Garrot-flv, 46, 49. 
carysB, Halisidota, 828. 
Garynota, 800. 

caryosus, Sphenophorus, 261. 
Gase-bearing clothes moth, 64. 

Goleophora, 166. 
Gassidida3, 243, 306. 

Gatalogue of Animals and Plants uf Massa- 
chusetts (UurriA) cited, 195. 

of Insects of New York State Gabinet N. 
H., 299, 800. 

of the Diurnals of North America (Ed- 
wards), 835, 837. 
cataphracta, Dorthesia, 286. 

Gortyna, 115. 
Catbird, jfood of, 105. 
Caterpillars, estimate of, in fifth brood, 126. 

importance of attacking first brood, 126. 

kilted by rains, 128. 
Gatocala cara, 90. 

concumbens, 90. 

grynea, 328. 

piatrix, 90. 



Gatocala, scent-producing organs in, 71. 

species, 118, 841. 
Gffisar, Lucilia, 299. 
Gattle, remedy for vermin on, 48. 
Gecidomyia caliptera, 297. 

cerealis, 811. 

destructor, 58, 821. 

gall on grape leaves, 822. 

graminis, 821. 

mimica, 321. 

leguminicola, 54. 

suicis, 297. 

thoracica, 297. 

togata, 297. 

tntici, 297, 305, 806, 811, 321. 
Gecropia Emperor moth, 328. 
Gecropia, Samia, 828. 
Gedar shavings for protecting woolens, f>4. 
celastri, Dorthesia, 285. 
Gelery-flv, 49. 
cellaris, iDrosophila, 220. 
centaurae, Pvr^us, 836. 
Center, N. ,\ , insects from, 107. 
Centipedes, 322. 

Central Agricultural Society of France, 3*24. 
ceparum, Anthomyia, 8. 

Phorbia. 164, 171, 172, 204. 
cepetorum, Phorbia, 173. 
Gephalemyia ovis, 299. 
Ccrambycids, smelling organs of, 69. 
cerasi. Aphis, 13. 

Selandria, 60. 
Cerasphorus balteatus, 330. 
Gercopida?, 285, 800. 
cerealella, Anacampsis, 299. 

Butalis, 816. 
cerealium, Thrips, 303. 
Geresa bubalus, 284, 315, 318, 331. 

taurina, 831. 
Cerostoma brassicella, 822. 
Cerura borealis (? occidentalis), 137. 
Cetoniaaurata, 237. 

Inda, 232-239. 
Getoniad», 234. 
Getoniini, 234. 

Ceutorhynchus assimilis, 195. 
Chstocliilus contubernalellus, 300. 

pometellus, 300. 
Ghalcididae, 85, 146, 156, 160, 241, 807. 
Chalcis-fly, 61. 
Chalcis ovata, 86. 
Chalk, for repelling red ants, 65. 
chalybirostris. Cram bus, 139. 
Chambers, [V. T.], cited, 151, 157, 162, 168, 

830, 344. 
Change of color in insect transformation, 275. 
Charitonia, Ueliconia, 70. 
Charlevoix's original name for the skunk, 75. 
Ghatfield, A. F., on four-lined leaf -bug, 277. 
Chermes laricis, 46. 
Cherry and pear slug, 60. 
Cherry-tree Aphis, 18. 

slug, 42. 
Chickens for destroying flea-beetles, 61. 
Chinch-bug, 58, 195, 2OT, 302, 808, 816. 

Dr. Thomas' Bulletin on, 17. 

losses from, 7. 
Chinese wax, 284. 
Cbionaspis furfurus, 881. 
Ghion cmctuB, 880. 

garganicus, 880. 
Chironomus nivoriandus, 18, 298. 
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Chloride of lime, as an insecticide, 818. 
Chloris, Parasa, 828. 
Chlorops, 228, 224, 225, 844. 
autennalis, 225. 
lineata, 226. 
proxima, 226. 
Dumilionis, 226. 
vulgaris, 225. 
Ohortopaila angustifrons, 181, 184. 
betas 207, 208. 
betarum, 208. 
cilicrura, 181, 184. 
conformis, 209. 
features of, 181. 
floccosa, 207, 208. 
Chrjsobothris femorata, 64, 308, 330. 
Cbrysomelidsr, 289, 243. 
Chrysopa eggs. 177. 
Cicada, eggs of, 287. 
Methuselah, 810. 
sensorial organs in, 61^. 
septendecim, 881. 
spumaria, 286. 
iibicen, 381. 
tredecim, 331. 
Cicadidse, 800. 

Cidaria, scent-producing organs in, 72. 
cilicrura Phorbia, 180, 181-184. 
Cimbex Americana, 138. 
cimbiciformis, Mallota, 211^ 215. 
Cincinnati Daily Guxette, cited, 127. 

Journal, cited, 127. 
cinctaria, Phigalia?, 829. 
cinctus, Chion, 830. 

Milvas, 331. 
Cinderella, Teras, 329. 
cinerariicfolium, Pyrethrum, B6j 37. 
cinerea, Epicauta, 83. 

Xyiina, 187. 
cingutatus, Leistotrophus, 187. 

Oncideres, 831. 
cinnamopterus, Stapbylinus, 188. 
Cionus scrophularioe, 248. 
Circular bark-louse, 881. 
circularis, Aspidiotus, 881. 
Cirrospilus flavicinctus, 159. 
clandestiua, Agrotis, 328. 
clarescens, Acronycta, 328. 
Clarkson, E., referred to, 180. 
Clarkson, Miss A., quoted, 100, 101, 140. 
Clark's (Rufus) large poUto field, 12. 
Classification, remarks on, 78. 
Clastoptera Proteus, 285. 

testacea, 285. 
clavata, Cuptocycla, 88. 
Clayey soil j)reventive of radish-fly, 199. 
Claypole, [Prof. E. W.], cited, 116, 123. 
Clean culturo lessens insect injury, 66. 
Clear-winged wheat-fly, 29. 
Clemens, JB.], cited, 81, 127. 

description of C. vulgivagellus, 141. 
on species of Tineida^ 151, 152, 153, 157, 
330(3). 
Climbing cut-worm, 323. 
Clisiocampa Americana, 56, 85, 82b. 

sylvatica, 828. 
Cloaked Chrvsomela, 331. 
Close-wings,EngHsh name for Crambid»,140. 
Clothilla pul.satoria, 162, 316. 
Clover-root borer, 8, 64, 247. 
Clover-seed midge, 54. 
Clytus [Cyllene] pictus, 297. 
[Glycobius] speciosus, 297. 



Clytus [Neoclytus] caprea, 297. 

robinie, 817. 
c-nigrum, Agrotis, 8. 
Coal-tar, as an insecticide, 60-62. 

a residual of gas manufacture, 52. 

burned with sulphur for curculio, 61. 

cost of, at Albany, 62. 

cost of, in Western States, 62. 

distributed by irrigating ditches, 61. 

its products, 67. 

pan, the Robbins, 60. 

preventive of e^gg-deposit, 66. 

quantity used in Minnesota, 51. 

toxic Dower of, 51. 

traps ciescribcd in U.S. Ent. Com. Repts., 

51. 
trap used in Colorado, 61. 
used against Phylloxera, 50. 
used against Rockv Mt. locust, 60. 
utilized in England, 62. 
water, for garacu insects, 61 . 
Coccids,in the Department of Agriculture,28. 
parasites of, 18, 160. 
;n State Cabinet, 800. 
secretors of wax, 284, 800. 
Coccinella borealis, 822. 

5-notata, 818. 
Coccus innumerabilis, 801. 

maclunc, 301. 
Cochrani, Agrotis, 68, 828. 
Cockchaffcr, 805. 
Cockroach, 62, 65, 843. 
Cocoons of apple-leaf Bucculatrix, 167, 168 
Cocoon of Toiype laricis, 94. 
Codling-moth, 8, 85, 60, 167. 
Coelodasys unicornis, 137, 828. 
Colaspis brunnea, 821. 
Coleman, N., on rat-tailed larvic, 218. 
Coleophora anatipennella, 163. ' 
malivorella, 163, 329. 
multipulvella, 163. 
Coleoptera, insects tvpical of the Order, 78. 
larvsD of, studied, 22. 
Le Baron's Report on, 17. 
of the apple-tree, 330. 
smelling organs of, 69. 
species noticed, 227, 282, 289, 247, 258. 
Coleotbrips trifasciata, 308. 
Colias Cbrysotheme, 301. 
Edusa, 301. 
nastes, 301. 
Phicomonc, 301. 
Philodice, 301. 
santes, 801. 
Collection of insects of Prof. Riley in Na- 
tional Museum, 24. 
Colonization of parasites, 61. 
Colorado potato-beetle, 26, 89, 43, 45, 145, 
239, 244, 267. 
potato field, 12. 
Color and Pattern in Insects (Hagen), 276. 
Columba, Treinex, 330. 
Common names of insects, 139, 166, 226. 
communis, Melanotu.n, 63, 330. 
Compound eyes of insects, 67. 
comptus*, Phytonomus, 248. 
Comrade palincr-worm, 329. 
Comstock, Prof. J. H., biological collection 
made bv, 8. 
cited, 8, 43, 44, 60, 85, 116, 152, 166, 209, 
216, 226, 239, 254, 286, 291, 830(8), 881, 
332(3). 
on beet-leaf miners, 210. 
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Comstock, on Drosophila species, 221. 
on Ueliothis armiger, 120, 121. 
on peach-twig borer, 154. 

Report upon Cotton Insects, 18. 
soap solution for scale insects, 60. 
concavu», Lixus, 260. 
conchiformis, Aspidiotus, 331. 
concinna, CEdemasia, 137, 328. 
confertus, Polycaon, 330. 
conformis, Chortophila, 209. 

Musca, 209. 
Congressional appropriation for entomologi- 
cal work, 24. 

Library, 217. 
Conotrachelus nenuphar, 57, 331. 
conquisitor, Pimpla, 85. 
contaminellus, Crambus, 150, 151. 
Contribution to a Monograph of N. A. Syr- 

phid» (Williston), 212. 
Contributions toMaclurian Lyceum, cited, 84. 
contubernalellus, Chuetochilus, 300. 

Ypsolophus, 329. 
Cook, C. E., on apple-tree case-bearer, 166. 
Cook, [Prof. A. J.J, on cabbage-flv remedies, 
190. 

on codling-moth remedy, 167. 

on London purple, 35. 

references to. 39, 47, 48, 122, 184, 104, 
197, 199, 22S, 220, 321. 

writings of, 19. 
Copidosoma ap., 156. 
Copperas water, 60, 201. 
Coptocycla aurichalcea, 33, 57, 306. 

clavata, 33, 57. 

punctata, 306. 
Coquebertii, Otiocerus, 298. 
Coquillet, [D.W.], cited, 116, 211, 828, 329(2). 
Corn-bug (Sphenophorus), 310. 
Corn-worm, 116-126. 

attracting to lamps, 126. 

attracting to odors, 126. 

bait for destroying, 125. 

benefit of killing first brood. 126. 

bibliography, 116. 

boll-worm the same, 117. 

broods in the South, 117. 

carnivorous habit of larva, 110. 

caterpillar described, 118. 

corn eaten by it, figured, 123. 

eggs of, 117. 

feeds by day, 118. 

first injuries in New York, 117. 

food-plants of, 120. 

geographical distribution of, 121. 
ana-picking remedy, 125. 

imported, 8. 

increase in successive broods, 126. 

injuries in New York unusual, 124. 

lamps for catching, 126. 

mode of attacking corn, 122. 

moth described, 118. 

northern localities visited, 122. 

occurrence in New York, 124. 

operations of the larva?. 121. 
Corrosive sublimate, for bed-bugs, 62. 
Corycia vestaliata, 329. 
Cossus ligniperda, 83. 
Cotton-butting bands around trees, 64. 
Cotton moth, 828. 
Cotton plantation, large, 12. 
Cotton-worm, 35, 37, 38. 117, 226. 
Coues, Dr., extended bibliograhy by, 1^0. 



Couut^rodorants, 

animal secretions usef nl for, 75. 

carbolic acid and camphor used as, 74. 

coal-tar distillates available for, 75. 

fish manures valuable for, 75. 

mention of several, 74, 76. 

naphthaline, camphor, etc., used as, 74. 

neutralize odors of plants, 74. 

oil of tar and penny royal, used as, 74. 

operation of, 74. 

pig-stv drainage and manure, efficient 
as, 75. 

prevent egg deposit, 74. 

requisites in, 74. 

result of use of, 76, 77. 

skunk and other animal secretions as, 

75. 

Country Gentleman, cited, 12, 33, 4.'>, 48, 51, 

53, 57, 61, 62, 64, 65, 81, 99, 111, 116. 134, 

127, 157, 163, 216, 221, 224, 227. 228, 232, 

233, 285, 239, 241, 246, 247, 253, 254. 255, 

256, 264, 281, 297, 30U2), n02(4\ 303(7), 

304(3), 805, 806, 307(3), 308(2>, 309(2), 

810(3), 311(3), 312(3), 818(8), 314{4i, 

315(2), 317(3), 818(4), 319(8), 820^2., 

821(5), 322, 881. 

Courier and Freeman, [Potsdam, N. Y.]. 

cited, 127, 188. 
coxendix, Oscinis, 225. 
Crambida), characteristics of, 189 

of Great Britain, 150. 
Crambus alpinellus, 150. 

contammellus, 150, 151. 

chalybirostris, 139. 

craterellus, 150. 

culmellus, 141. 150, 151. 

dumatellus, 150. 

ericellus, 150. 

exsiccatus, account of, 136 138, 141-151. 

fascilinellus, 151. 

furcatellus, 150. 

fuscisouamellus, 151. 

feniculus, 151. 
amellus, 150. 

inquinatellus, 150. 

latistrius, 150. 

lithargyrellus, 150 

margaritellus, 150. 

myellus, 150. 

pascuellus, 150. 

perlellus, 150. 

silvellus, 150. 

uliginosellus, 150. 

undatus, 151. 

verellus, 150. 

vulgivagellus, 53, 99, 100, 109, 127-!4». 

Warringtonellus, 160, 151. 
cratsgella, Jjithocolletis, 380. 
cratiegi, Anthonomus, 331. 

Thelia, 284. 
CI aterellus, Crambus, 150. 
crenulata, Lachnostema, 830. 
Cresson, [E. T.], on Pimpla, 84. 
Cresylic acid, 62. 
Cresylic-acid soap, 279, 280. 
Cresylic ointment, for acrew-worm, 62. 
cretata, Saperda, 331. 
Crickets, 40, 79. 
Crioceridaj, 248. 
Crioceris asparagi, 8, 9, 59, 61, 2S9-246, 315. 

trllineata, 322. 

12-punctata, 244. 
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Crotch Check List of Coleoptera, cited, 228, 

238, 289, 248. 
Croton-bug, prereDtiye of, 65. 

remedy for, 62. 
CrotoD-bags, 79. 
cruciferarum, Plutella, 822. 
Crushing leaf-rollers, etc., bj hand, 67. 
crypticus, Glyptoscelis, 881. 
Cryptus inquisitor, 84. 

mundus, 147. 
Ctenucba Latreillana, 817. 

Virginica, 817. 
Cucumber beetle, 296, 816, 822. 

flea-beetle, 83, 244. 
cucumcris, Epitrix, 83, 65, 195. 
Culex genus, 191. 

hyemalis, 298. 
culmellus, Crambus, 141, 150, 151. 
Cultivator cited, 227, 258, 297, 299-806(16), 

820, 844. 
cuoea, Uyphantria, 806. 
Cunningham's [J. I).] peach orchard, 11. 
cupida, Agrotis, 58. 
Carculio, 45, 57, 808, 809, 816. 

catcher, illustrated, 57. 

Noveboracensis, 800. 

pimpinells, 248. 

preTentive of, 65. 

punctatus, 247. 

remedy for, 68. 
CurculionidaB, 45, 247, 249, 258, 258, 260. 
Curculionides, smelling-organs of, 69. 
curculiouis, Sigalphus, 808. 
Currant Aphis, 272. 
Currant-borer, 8, 57, 321. 
Currant-moth, 299. 

Currant- worm, 8, 41, 46, 56, 59, 60, 226. 
Curtis' Farm Insects, cited, 9, 172, 184, 186, 

187, 189, 191, 192, 206, 207, 287, 239. 
Curtis' researches referred to, 20. 
curvilineatella, LithocoUetis, 157. 
Cutting off infested twigs, 57. 
Cutting out lanrae from trees, 68. 
Cut-worms, 8, 22, 58, 63, 64, 108, 118, 803, 

312, 313, 816, 321, 322. 
Cuvier, on location of smelling organs, 69. 

referred to, 323. 
Cyanide bottle, 90. 
CydnidiB, 264. 
cvdonise, Tin^s, 811. 
Cfyllene robinisc, 817. 
cynicus, Podisus, 381. 
Cyniphidse, 314. 
Cynthia cardui, 320. 
Cyrtosia, 300. 

D. 

Daimia Tethys, 836. 

Dalmatian Insect powder, 25, 36, 87. 

Dairy m pie farm in Nebraska, 12. 

dama, Lucanus, 880. 

Dark-sided cut-worm, 828. 

Datana integerrima, 828. 

ministra, 8, 67, 320. 
Death-watch, 162, 816. 
deceptiva, Hrlemyia, 171, 201, 226. 
Deceptive wneat-fly, 201. 

description of, 201. 

habits of, 201. 

Doticed only by Dr. Fitch, 201. 

supposed to produce the "weevil," 201. 

types in Camoridge Museum, 202. 

45 



Deceptive wheat-fly, when and where found, 

201. 
Deep cultivation to prevent onion-fly, 178. 
Deep plowing for killing insects, 68, 110. 
Deilephila hneata, 119, 827. 
Dejean cited, 282. 
De Lagarde, M. F., 824. 
Delayed pupation of Crambus larvae, 187. 

of other larvae, 137. 
Delay in printing Report, 252. 
De Longchamps, M. Selys, 824. 
Densmore Apple farm, 165, 166. 
dentipes var. of M. cimbiciformis, 211. 
Department of Agriculture, 19, 28, 25, 87, 86, 

142, 154, 197, 261. 
Dermanyssus avium, 62. 
Dermaptera, an Order of Leach^ 79. 
Dermestes kept from insect cabinets, 74. 
De Saussure cited, 172. 
Described species of insects, number of, 18. 
Descriptions and Notes of Lepidoptera, 888. 
De SSerres, Olivier, 824. 
Desire for entomological information, 21. 
Desmia maculalis parasite, 86. 
Desmocerus palliatus, 297. 
Destroying fallen fruit, 58. 

first broods, benefit of, 269. 

insects before oviposition, 2Sj. 

web-nests, 57. 
destructor, Nysius, 195, 831. 

Semiotellus, 821. 
Desvoidy on Anthomyia, 180. . 
DeTarr, D. N., on four-lined leaf-bug, 277. 
devastatrix, Hadena, 68. 
Devereaux, W. L., on Noctuidae, 841. 
Diabrotica vittata, 244, 831. 
diadcina, Sinea, 331. 
Diapheromera femorata, 111. 
Diuspis ostreaiformis, 331. 
Diccrca divaricata, 3£0. 
Dickinson, Hon. A. B., quoted, 21 
Digging for cut-worms, 58. 
Diluents of London purple, 85. 

of oils, 44. 

of pyrethrum, 37. 
Diplosis tritici, 6, 8, 188, 201. 
Diptera America Septentrionalis Indigena, 

cited, 216. 
Diptera, insects embraced in the Order, 78. 

of the apple-tree, 330. 

smelling organs of, 69. 

specially noticed,172,181,184,191,194,199, 
200, 201. 202,207, 208,209, 211, 216, 221. 
Diptdres Exotiques, cited, 211. 
Directions for use of London purple, 86. 

for safe use of Paris green, 81. 
Discovery of Insecticides, 25. 
Diseased larvae of the violet Nephelodes, 105. 
Disippus butterfl^j 827. 
disippus, Limenitis, 827 
disposita, Xylina, 341. 
Distribution of pyrethrum aeed, 87. 
District invaded by potato-beetle, 26. 
Ditching to arrest migration, 58. 
divaricata, Dicerca, 380. 
Divaricated Buprestis, 880. 
divin&torius, Atropos, 65. 
Dodge, [C. R.J, on an apple-pest, 829. 
Dodge, [J. R.T, cited, 172, 239. 
Dog-day Cicada, 331. 
domesticus, Psocus, 65, 162. 
Donovan's insects, sale of, 88. 
Dorthesia cataphracta, 286. 
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Dortbesia celastri, 285. 

Bolani, 286. 

BD. ? 286. 

Yiburni, 285, 286. 
Doryphora 10-lineata, 145, 244, 822. 
Dragon flies, 79. 
Drawers for insects, size of, 24. 
Dried Crambus, tbe, 149*151. 

allied species, 151. 

associated with vagabond Crambus, 149. 

cocoon of, 150. 

distribution of, 151. 

larva of, 149. 

probable life-history, 150. 

pupa of, 1 50. 

pupation of, 149. 

remedies for, 151. 

short pupation of, 150. 

two brood si probable, 150. 
Driving insects from plants, 810, 818. 
Drosophila aceti, 220. 

amoena, 221, 830. 

ampelophila, 65, 216-221, 880. 

celfaris, 220. 

flava. 220. 

funebris, 218, 228. 

graminum, 218. 

number of species, 218. 
Drosophilas, as apple-worms, 219. 

European species, 220. 

food of, 220. 

in cider refuse, 218. 

in flour-paste, 220. 

injury to an apple-crop by, 219. 

in mustard pickles, 221. 

in strawberries, 219. 

little studied in America, 218. 
Drosophilid», 219. 
drupiferarum, Sphinx^ 827. 
Drury'a collection of insects, 88. 
Dumas' experiments upon Phylloxera, 50. 
dumatellus, Crambus, 150. 
Duraeril, on location of smelling organs, 69. 
Dusting boxes, for ineecticides, 27, 41. 
Dust-louse, 816. 
Dwarf Trogosita, 880. 

E. 

Earwigs, 79. 
Ear- worm, 121. 
Eccopsis malana, 829. 

permundana, 829. 
Economic entomologists, number of, in the 

United States, 15. 
Economic entomology, bibliography of, in 
preparation, 20. 

its commencement in the United States, 
15. 

writings on, 15. 
Economy of State entomologists, 21. 
Ectobia Germanica, 62. 
Edwards, II., cited, 81. 

insects from, 885, 887. 

on abundance of Crambus, 14<). 
Edwards, Milne, 824. 

Edwards, W. H., insects from, 838, 885, 837, 
839. 

on attraction of Heliconia chrysalides, 
70. 

reference to, 341 . 

study of life-histories of butterflies, 22. 
Effects of pyrethrum on insects, 89. 
Egg-clusters* of grape-vine Tortrix, 56. 



Egg-deposit, controlled by smell, 67. 

prevented by strong odors, 67. 
Egg parasites, 821. 
Eggs of asparaj^us beetle, 241. 

of beet-leat flies, 205. 

of the clover-leaf weevil, 849. 

of the corn- worm, 117. 

of the 4-lined leaf-bug, 277. 

of the harlequin cabbage-bug, 265. 

of the onion-fly, 178. 

of the Rocky Mt. locust destroyed, 181. 

of the two-marked tree-hopper, 286. 

of tbft vagabond Crambus, 141. 

Tolype laricis, 91. 
Eight-spotted Forester, 83. 
Elaphiclion parallelum, 830. 

villosum, 830. 
Elaterida), 68, 814. 
Electra, Eudamus, 888. 
Elipsocus sp , 161. 
Elis species, 172. 
Elliot, S. L., on Eudamus Proteus, 887. 

on pupation of Xylina, 138. 
Elmira Husbandman, 247. 
Elm tree insects, 8. 
Embryoloffical investigations, 15. 
Emmons, [E.J, cited, 227, 288, 271. 
Emphytus maculatus, 42. 
Empoe, 300. 
Empretia stimulea, 828. 
Emulsion of kerosene and milk, 44. 
Enchenopa binotata, 281-288, 819. 
Enchophyllum binotatum, 281, 285. 
Encyclop(;die M^thodique, 282, 247. 
Encyrtmic, 160. 
Encyrtus bucculatrix, 160. 
English sparrow, a nuisance, 61. 

its injuries to com, 235. 
Ennomos subsignaria, 829. 
Entomological Commission, reports of, 16. 

Contributions (Lintner), 885, 840. 

convention at Paris, 19. 

Department of the Agassiz Museum, 25. 

Division, Department of Agriculture, 18. 

investigations of Miss Ormerod, 20. 

Labors of Dr. Fitxsh, 822-825. 

appreciation of, in France, 824. 

commencement of, 828. 

connected with State Agriealtnnl 

Society, 828. 
correspondence with foreign ento- 
mologists, 824. 
election to forei^ societies, 824. 
estimation in which held, 824. 

f;old medal in appreciation of, 8S4. 
egislative appropriation for, 328. 
New York reports followed byothers, 

324. 
periodicals contributed to, 828. 
plan for direction of labor, 888. 
publication of reports, 828. 
termination of omcial labors, 888. 
value to science, 825. 
Papers of Dr. Fitch, 297-828. 
papers of Prof. A. J. Cook, 19. 
puolications, 2. 

Reports of Dr. Fitch, 291-297. 
appendix to 4th Report, 294. 
appointment as entomologist, 891. 
appropriation made by Legislature, 

291. 
catalogue of N. Y. insects to be msde^ 
298. 
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Entomological Reports of Dr. Fitch — Cod- 
tiDued. 
economic and scientific aspects, 292. 
estimation in which held, 294, 296. 
first series of the kind, 291. 
importance of the investigation, 292. 
insects which should be first noticed, 

292. 
instructions under which made, 292. 
life-histories to be given, 292. 
manuscript of revision lost, 297. 
orders to oe separately studied, 298. 
propriety of present notice, 291. 
provision for their republication, 296. 
publication of first Report, 298. 
report to be made annually, 298. 
revision not published, 296. 
specimens to be exhibited, 298. 
subjects treated of, in Rep. i-xi, 296. 
table of publication, 294. 
title-paffes of Rep. i-xi, 294-296. 
where tney may be obtained, 296. 
Reports of Fitch, 16; Harris, 16; Walsh, 
16; Riley, 16; LeBaron, 17; Thomas, 
17; Packard, 17; Comstock, 18; Glover, 
18. 
Society of France, 294, 295, 324. 
Society of London. 182. 
•Socict'v of Pennsylvania, 294, 295. 
Society of Philadelphia, 286. 
Society of Russia, 824. 
work of the Agricultural Department, 2. 
Entomologists* Monthly Magazine, cited, 98, 
119, 121, 150, 151, 179, 180, 181, 191, 207, 
248. 
Entomologique llortic, cited, 172. 
Entomologists to Department of Agriculture, 

18. 
Enumeratio Hemiptera, cited, 264. 
ephemerjeformis, Thvridopteryx, 88, 828. 
Ephestia intcrpunctella, 8. 
EpicieruB imbricatu.s, 381. , 

Epicauta cinerea, 88, 57. 

vittata, 33, 57. 
Epitnx cucumeris, 83, 65, 195, 244. 
equi, (Erttrus, 299. 
Erax rufibarbis, 319. 
eremicola, Osmoderma, 880. 
ericellus, Crambus, 150. 
eripetorum, Fergus, 336. 
Eristalis posticatus, 211. 

puparium of, 212. 
error, rlatygaster, 321. 
Ervthroneura, 800. 
EuWle, Callidryas, 72. 
Euclea querceti, 8*28. 
Eudamus Electra, 838. 
Nevada, 837. 
Proteus, 837. 
Pylades, 337, 338. 
Tityrus, 887. 
Eudryas grata, 38. 

EulophuH sp. parasitic on Bucculatrix, 159. 
Euphoria luda, 232-239, 330. 

melancholica, 236, 830. 
Enplexoptera, an Order of Westwood, 79. 
European progress in entomology, 20. 
Eurycreon rantalis, 329. 
Eurjmene Keutzingaria, 329. 
eurysternus, Hiematopinus, 48. 
Earytoma hordei, 804, 807. 

tritici, 820. 
Evans, Senator, on the bill-bug, 261 
exescatus, Smerinthus, 827. 



Excessive insect ravages in United States, 20. 
Excrescences upon grape-leaves, 821. 
eximea, CEdemasia, 828. 
eximius, Phytonomus, 248. 
Extent of insect depredations, 2. 
Extermination of English sparrow recom- 
mended, 61. 
Extract of pyrethrum, 88. 
Eyed Alaus, 330. 
Eyes of insects, 67. 
Eye-spotted bud-moth, 829. 

F. 

Fabricii, Macrobasis, 381. 

Fabricius cited, 227, 232, 247, 271, 823. 

Facetious Liopus. 331. 

facetus, Liopus, 381. 

Fairweather, William, on the case-bearer, 

165, 166. 
Fall array-worm, 328. 
Fallen, on Diptera, 207, 209. 
Fall-tent caterpillar, 57. 

web-worm, 806, 316. 
False chinch-bug, 195, 881. 
fasciatus, Ips, 830. 
fascilinellus, Crambus, 151. 
fasciola, Lithacodes, 828. 
fascipennis, Callostoma. 
Fauna Austriaca, Diptera, 185. 

Suecica, 191. 
Feather-infesting insects killed by pyre- 
thrum, 88. 
Feathers eaten by clothes-moth, 64. 
Fecundity of the Aphis, 814. 
femorata, Chrysobothris, 64, 880. 

Diapheromera, 111. 
femur-rubrum, (jaloptenus, 7, 832. 
Fenton, Lorenzo, reterred to, 129. 
Feniald, [Prof. C. 11.]. on clothes-moth, 64. 
Field and" Forest, cited, 219. 
Figites rubus-caulis, 315. 
Fig-tree bark-loose, 301. 
Figure of Al^ochara arUhom^ut^ 188.* 

Aletia ar(jiUac*a, 7. 

Anar»ia Un^atella^ 152. 

Anthomyia radicum, 192. 

Anthomyia zeie, 200. 

Anthrenus scrophnlariaj, 10. 

apple-leaf Bucculatrix, cocoons and 
moth, 158. 

apple-tree case-bearer, cases, larva, pupa 
and moth, 163. 

aquaject for applying mixtures, 80. 

asparagus beetle, 241. 

cross-bearer variety, 242. 
six-ftpotUd/orm^ 243. 

bag-worm in several stages, 32. 

Bucculatrix pomifoliella, 158. 

Caloptenus femur-rubrum, 7. 

Caloptenus spretus, 7. 

Calosoma caliduin, 128. 

canker-wonn trap, 64. 

carpet beetle, 10. 

caterinllar of the vagabond Craynhiu^ 134. 

caUrjnU<ir of the vioht yephtlodes^ 100. 

CirroKjtil u^ jIn c ielnct m, 1 59. 

cocoon of t'lic corn-worm, 118, 128. 

cocoon of Cramhm vulgivagellut^ 137. 

cocoon of Phytonomus punctatus, 248. 

cocoon of Tolt/pe laricis^ 89. 

cocoon of T. laricU on a fiat surface, 95. 

Coleopl'iora malivorella, 163. 

corn curculio, 255. 



* The italics indicate the figures made for this Report. 
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Figure of com eaten by AnthomjiiB zee, 200. 
corn eaten by the corn- worm, 128. 
corn-worm at different stages, 128. 
Crambus exsiccatua (moth), 149. 
Crambus vulgivageUits {moih\ 141. 

egg, larva, case, cocoon and moth, 
142. 
Crioceris asparagi, 241, 242, 248. 
curculio-catcher, 57. 
deceptive w heat-fly ^ 201. 
Dorthena cat^iphracta, 286. 
du8ting-box for Paris green, 27. 
early stages of the onion-fly, 174. 
egg 'covering of Enchenopa btnotcUa^ 288. 
eggs of an Anthomvian, 206. 
eggs of Enchenopa oirwtaia^ 287. 
egge of Tolyne taricie, 90. 
Enchenopa oinotnta, 282. 
Encyrtue brteeulatriXf 160. 
Euphoria Inda, 284. 
four-lined lea f -hug ^ 278. 
'Gortyna nitela, 113. 
harlequin cabbage-bug, in its several 

stages, 265. 
heads of caterpillar of Tolype larieiSy 91, 

92, 98. 
Heliothis arniger in its several stages, 

118. 
hydronette for applying insecticides, 29. 
^ylemyia decej)ttva, 201. 
Indian Ottoman, 284. 
Lampronotafrigpla, 145. 
lantern and pan for attracting moths, 148. 
larva of beet-leaf mining Anthomyian, 

208. 
locust-c^g Anthomyian parasite, larva, 

puparium and fly, 182. 
Macrodactylus subspinoeue, 228. 
Mallota posticata, 215. 
Jferomyza Americana, 228. 
moth of the cotton- icorm, 7. 
Murgantia histriouica, 265. 
NemoreaL'a leucaniae, the larva, puparium 

and fly, 146. 
JWphelodee violans {moth), 106. 
nozzle for applying insecticides, 81. 
onion (base) crowded with larva), 176. 
onion (bulb) with larvae, 176. 
onion-fly, 175. 

onion (young) attacked, 175. 
peach-twig borer (rttoth), 152. 
rhorbia ceparum, 175. 
Phurbia cihcrura, 182. 
Phylloxera* (scxed), 4. 
Phytonomus punctatus {beetle), 247. 

in itj* several stages, 250. 
Pce^Uocapsus Uneatu*, 278. 
pupa-ca»e of Tolype laricis, 95. 
pupa of Crambus vulgirageilus, 138. 
puparium of beet-Uaf mining Anthom- 
yian, 204. 
puparium of Mallota posticata, 214. 
red-legged locust, 7. 
Rocky mountain locust, 7. 
root-Ay, 192. 
rose-bug, 228. 

seed-corn fly, larva and puparium, 200. 
Sphenophorus sculptilis, 255. 
sprinkler for Paris green water, 29 
stalk-borer, moth and caterpillar. 118. 
structure of egg of Enchenooa binotata, 

287. 
Tolype laricis, female, 96. 

male moth', 96. 
two-spotted tree-hopper, 282. 



Figure of wheat-midge in different stages, 6. 

wheat-stem fly, 228. 

wheat-stem maggot, larva and papt, 
222. 

wing of Chortophila beiarum, 208. 

wing of Drosophila ampelopkilOf 216. 

wing of the blue meat-fly , 170. 

wing of the on ion fly, 1 69. 

wing of P^omyia vicina, 209. 

wings of iJampronota frtgida^ 145. 
Fire-blight of the pear-tree, 814. 
Fire-flies, 811. 
Fir saw-fly, 42. 

Fish-brine for scale-insects, 60. 
Fish-oil for scale-insects, 801. 
l^'itch. Dr., biological collection made by, S3. 

cited, 4, 6. 87, 172, 175, 197, 198. 222, 228, 
227. 281, 239, 245, 258, 286, 291-325. 

Entomological Reports of. 291-297. 

Miscellaneous Entomological Papers of, 
297-822. 

Notice of Entomological Labors of, 882. 

on asparagus beetle, 242, 248, 245. 

on cherry-tree aphis, 18. 

on 4-lined leaf -bug, 272, 277, 278. 

on hellebore, 41. 

on hunter weevil, 254, 256, 257. 

on larch lappet-moth, 88. 96. 

on mimicry of larch-cheater, 88. • 

on onion-lTy, 175, 176, 177. 

on radish-fly, 185, 186, 196. 

on wheat and barley flies, 225. 
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number of undescribed species, 18. 

of Algiers for the State Agricultortl 
Society, 801. 

of cereals and grasses, 8. 

of garden vegetables, 8. 

of the apple-tree, 8, 4, 827-882. 

of the grape-vine, 8. 
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hot-water remedy, 179. 

insect enemies, 176. 

introduced from Europe, 8, 172. 

larva described, 174. 

local in its attacks, 176. 

manures for preventives, 178. 

Meade, R. H., studies of, ISO. 

natural history of, 178. 
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pig-sty liquid preventive, 177. 

progress of attack, 175. 

puparium described, 174. 

pupation of, 174. 

referred to, 191, 200, 822. 

aoot for preventive, 178. 

wing, ncuration of, 169. 
onopordmis, Tephritis, 49. 
On some Species of Lepidoptera, 833. 
Ontario County Times, cited, 116, 117. 
opercularis, Lagoa, 828. 
Ophion from the violet Nephelodes, 108, 109. 
opimus, Phytonomus, 247, 251. 
Opposition to use of Paris green, 31. 
Orchard Uill peach-orcbardj 11. 
Orchard moth, 300. 
Orchestris vittata, 195. 
Orders of insects, Greek derivation of, 78, 

79. 
Orgyia antiqua, difference in molts of, 98. 

leucostigma, 88, 61, 64, 72, 98, 328. 
or^iae, Trichogramma?, 808. 
onentalis, Stvlopyga, 62. 
Ormerod, [Eleanor A.], cited, 47, 48,172,177, 
180, 192, 244. 
Manual of In jurious Insects, by, 20, 52, 65, 

184, 191, 289. 
on barleauin cabbage-bug, 270. 
on soluble phenyle, 48. 
Beports of Injurious Insects by, 48, 49, 

59j 172, 289. 
writmgs of, 20. 
omata, Stracbia, 270. 
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pallens, Leucania, 840. 
palliatus, Desmocerus, 297. 
Palmer-worm, 800, 829. 
Palpi of insects, as organs of smell, 69. 
Paper bags to protect woolens, 64. 
Paper bands, for apple-worms, 68. 
Paper cylinders to protect cabbage plants, 

etc 64. 
Papilio cited, 81, 87, 828(5), 829, 838. 

Turnus, 327. 
Parafllne naphtha, 46. 

Paraffine oil, a popular insecticide in Eng- 
land, 46. 47. 
degree to which it may be diluted, 46. 
destroys onion-fljr and carrot-fly, 46. 
diluted for insectioidal usei, 46. 
for onion-fly, 179. 
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Paraffine oil, larches sayed by its use, 40. 

method of use, 271, 848. 

mixed with absorbent8f 46. 

mixture made with a syringe, 46. 

produced from cannel coal, 46. 

uses to which applied, 46. 
parallela, Aphrophora, 285. 

Parorevia, 828. 
Parallel Elaphidion, 380. 
parallelum, Elaphidion, 830. 
Parapetticoat, 802. 
naraplccticus, Lixus, 260. 
Parasa chloris, 828. 
Parasite of aspara^s beetle, 241. 

Cynthia cardui, 320. 

Desmia maculalis, 86. 

onion-fly, 176. 

peach -twig borer, 156. 

Rocky Mountain locust eggs, 182. 
Parasites! colonization of, 61. 

from a single pupa, 156. 

of apple-leaf Bucculatrix, 159. 

of apple- tree case-bearer, 166. 

of bees, 79. 

of Gocciduc, 18, 160. 

of Uessian-fly, 821. 

of horses and ho^s, 45. 

of Oscinis granarius, 225. 

of Thyridopteryx ephomeraeformis, 84-87. 

of violet Nephelodes, 108, 110. 

of wheat-midge, 806. 

transportation of. 18. 
Parasitic destroyer of the Curculio, 808. 
Parasitism of the Staphylinidse, 189. 
Parasitized insects, distribution of, 61. 
Paris green, adulterations of, 26. 

appliances for use, 28. 

application of dry powder, 27. 

aquaject for applying, 80. 

contrivance for mixing. 26. 

cost of dry application, 28. 

diluents for, 26. 

dry application of, 26. 

dusting box for, 27. 

dusting machines for, 28. 

first use as an insecticide, 25. 

flour the best diluent of, 26. 

forms in which used, 26. 

hydronettc for applying, 29. 

improved hydrouette nozzle for, 81. 

insects killed by, 82, 166. 

McMurtne's experiments with, 82. 

methods of application, 27. 

nature and composition of, 26. 

necessity for its use, 26. 

not dangerous properly u.sed, 81. 

not poisonous to potatoes, 82. 

plaster of Paris for diluting, 27. 

proportion of diluents, 26, 1^7. 

quantity used, 26, 32. 

sprinklers for, 28. 

superiority of liquid use of, 27. 

wet mixtures, 27. 

Whitman's Fountain pump for, 80. 

why a favorite insecticide, 26. 
Parker, Prof. H. W., on Heliothis armiger, 

119. 
Parorjgyia parallela, 328. 
Partricfge, L. D., referred to, 182. 
parvulus, Sphenophorus, 261. 
nascuellus, Orambus. 150. 
Passer domesticus, 61. 
Passion-vine protected by pyrethrum, 40. 



Patent Office Report (Aflrricultnre), 125, 810. 
Payn k Son, B., sales of tobacco-dust, 65. 
Peach orchard, largest in the world, 11. 
Peach-tree borer, 47, 64, 269, 808, 816. 
Peach-twig borer, 151-156. 

bibliography, 151. 

injurious to strawberries, 155. 

larva described, 158. 

larval operations of, 158. 

moth described and figured, 152. 

New York localities of, 156. 

operations in peach-twigs, 162. 

parasitic attack, 156. 

peaches eaten by, 154. 

remedies, 156. 

strawberry-crown borer, 165, 

two broods of the insect, 154. 
Pear-blight beetle. 810, 881. 
Pear-tree blister beetle, 881. 

Psylla, 831. 
Pea-weevil, 49. 

Pediculidse of domestic animals, 48. 
Pegomyia, features of, 181. 

genu.s, 211. 

vicina, 209-211. 
Pela, 284. 

Pelidnota punctata, 307. 
pellionella, Tinea, 64. 
pellucida, Camnula, 882. 
Pempelia Hammondi, 829. 
Pemphigus pyri, 47, 881. 

sensoriaforgans of, 69. 

vitifoliae, 4, 822. 
Pennsylvania Farm Journal, 801. 
Pennsylvanica, Formica, 62. 
Pennyroyal, a preventive of insect attack, 74. 
Pentatomoidas, 268-9, 
Penthina nimbatana, 57. 
Pergande, [T.], cited, 882. 
Peruampus violaceous, 146. 
Perkins, G. H., cited, 829. 
Perla nivicola, 298. 
pcrlellus, Crambus, 150. 

f>emiciosus, Aspidiotus, 882. 
'ernicious scale, 882. 
Persian insect powder, 25, 86. 
Persius, Nisoniados, 884, 885, 886. 
pertinax, Sphenophorus, 261. 
petreius, Pyrgus. 886. 

f)ctulca, Xyiina, 841. 
'huli«nida', 340. 
Phallus iinpudicus, 69. 
Pharaonis, Monomorium, 62. 
Phigalia? cinctaria, 829. 
Pliila^uus spumaria, 285. 
Phiietas, Pyrgus, 886. 
Phia'othrips mali, 882. 

Phlogophora, scent-producing organs in, 71. 
Phobetron pithecium, 828. 
Phorbia cepanini, 169, 171. 172-181, 804. 

cepetorum, 178, 180. 

cihcrura, 180. 181-184. 

features of, 181. 

floccosa, 207, 208. 

genus, 202. 
Phoxopteris nubeculana, 829. 
phragmitidicola, Leacania, 840. 
rhryganidse, 79. 
PhycidflB, 140. 
Phycis indigcnclla, 829. 
Phycita nebulo, 829. 
Phyllophaga, 805. 
phyllopus, Leptoglossus, 868. 
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Phyllotreta striolata, 244. 
Phylloxera carysecaulis, 4. 

experiments upon, 47. 

in Australia. 6. 

ravages in France, 5. 

rewards for ite destruction, 5. 

yitifoli», 4. 
Phytocoridae, 271. 
Phytocoris bellus, 271. 
Phytonomus comptus, 248. 

eximius, 248. 

(Ilypera) rumicis, 248. 

meles r. trifolii, 248. 

nigrirostria, 248. 

pimpinellH), 248. 

opimus, 247, 251. 

punctatus, 247-253. 
Picklcd-fruit fly, 216-221. 880. 

allied species, 218, 

apple-inf eating Drosophila, 218. 

attracted by fermentation, 217. 

bibliography, 216. 

description of, 216. 

flour-pasto Drosophila, 220. 

geographical distribution, 217 

habits of larva), 218, 220. 

larva described, 218. 

neuration of, 216. 
' occurs in decaying peaches, 216. 

orimnal description by Locw, 217. 

pickied fruits, now attacked by, 220. 

preventives «65, 221. 

strawberry Drosophila, 220. 
pictus, Clytus, 297. 
Pieris oleracea, 822. 

Pieris rapic, 8, 9, 39, 59, 86, 189, 194, 240, 267. 
Pigeon Tremex, 804, 830. 
Pig-sty liauid for preventing onion-fly, 177. 
pihferus, Haematopinus, 48. 
Pilleriana, ffincctra, 56. 
Pillsbury, Governor, efforts against the Rocky 

Mountain locust, 50. 
pilosicollis, Lachnostema, 830. 
pimpinellae, Phytonomus, 248. 
Pimpla conquisitor, 85. 

inquisitor, 84. 

pleurivinctus, 85. 
Pimplaris, 145. 
Pine saw-fly, 43. 
Pine-tree insects, 8. 
pinifolise, Oelcchia, 156. 
ritchlynn. Colonel, on the bill-bug, 261. 
pithecium, Phobetron, 328. 
placidus, Sphenophorus, 254, 255. 
Planchon, Professor, on Phylloxera, 4. 
Planosa laricis, 87. 

velleda, 98. 
Plant-lice. 4,14,40. 59,61, 212.802, 318,319,320. 
Plants protected from egg-deposit by coun- 

terodorants, 74. 
Plaster preventive, 281. 
Platvgaster error, 321. 

Merrickii, 321. 
Platyptericidic, 802. 
plecta, Agrotis. 8. 
pleurivinctua, Pimpla, 85. 
Pleurosticti, 234. 
Plomley, Dr., on hop-aphis, 319. 
Plowing under infested crops, 54, 820. 
Plum curculio, 331. 

moth, 829. 
"^ pear, peach and cherry insects, 8. 

sphinx, 827. 



Plusia brassicso, 65. 156, 189. 

gamma, on clover, 119. 

ni. 189. 
Plutella cruciferarum, 822. 
pluvialis, Anthomyia, 171. 
rodisus cynicus, 881. 

spinosus, 831. 
Podura nivicola, 298. 
Poduridie, 79. 
Podurinflc, 101. 

pQicilocapsus lineatus, 271-280. 
Poke-weed, its insecticidal properties, 48. 
Polistes fuscata, 830. 
Pollen eaten by Syrphidie, 211. 
Polycaon confertus, 880. 
Polyphylla variolosa, 64, 71. 
pometaVia, Anii^opteryx, 11, 72, 829. 
pometella, Rhinosia, 800. 
pometellus, Chiutochilus, 800. 
pomicorticis, Mytilaspis, 8, 11, 61, 381. 
pomifoliella, Bucculatrix, 157. 

Lithocolletis, 880. 
pomivorella, Micropteryx, 880. 
pomonclla, Bucculatrix, 157. 

Carpocapsa, 8, 85, 829. 

Trypeta (Rhagolites), 880. 
pomorfana, Argyrolepia, 800. 
pomotellus, Ypsolophus, 829. 
Pomphopoea ffinea, 831. 
Popenoe, Prof. [E. A.], on Phytonomus 

cocoon, 248. 
posticata, Imatisma, 211. 

Mallota, 211. 
Potatoes not poisoned by Paris green, 82. 
Potato flcld, a large, 12. 

insects, 82. 

Pests (Riley), cited. 110. 
Poultry to destroy insects, 232. 

vermin, remedy for, 45, 62. 
Practical Entomoluj^st, cited, 16, 81, 138, 
172, 219, 258, 254, 257, 264, 828, 831(2), 
844. 
Prairie Farmer, cited, 99, 110, 112, 121, 264. 
prasina, Agrotis, 8. 
Precautions for use of Paris green, 31. 
Pretty pomace fly, 830. 
Prevention of egg-deposit, 66. 
Preventive of Authrenus, 64. 

Anthomyian flies, 65, 75. 

apple-tree borers, 64. 

asparagus beetle, 246. 

Attagenus, 64. 

black fly, 74. 

boll- worm, 126. 

bronze colored cut-worm, 110. 

cabbage caterpillars, 65. 

cabbage-fly, 190. 

cabbage-g'ttU weevil, 65. 

canker-worms, 64. 

carpet-beetles, 64. 

carpet- moth, 64. 

clotnes-moth, 64. 

cockroach, 65. 

croton bug. 65. 

curculio, 65. 

Dermestes, 74. 

flea-beetles, 65. 

Hessian fly, 63. 

Indian Cetonia, 288. 

midge, 74. 

mosquito, 74. 

onion-fly, 177. 

peach-tree borer, 64. 
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Preventive of picklod-fruit fly, 65. 

Fsooidad, u5. 

radish-fly, 198. 

red ant, 65. 

root-fly, 194. 

rose-bug, 232. 

seed-corn fly, 201. 

Tinea, 64. 

vagabond Crambus, 149. 

violet Nephelodes, 110. 

wheat-stem maggot, 227. 

white-marked tussock-moth, 64. 
Preventives of insect depredations, 6S-65, etc. 

alum water, for repelling roaches, 65. 

animal secretions, 75. 

ashes, 177. 

attracting to food-plants of minor value, 
64. 

borax, for repelling roaches, etc., 65. 

brine, 190. 

camphor, for insect collections, 74. 

camphor, for protecting woolens, 64. 

canker-worm trap, 64. 

carbolic acid, 65. 

cedar shavings, protects woolens, 64. 

chalk, repels red ants, 65. 

coal-tar distillates, 75. 

cotton -batting bands around trees, 64. 

fish manure, 76. 

gas-lime, 177. 

gas-tar paper beneath carpets, 64. 

ground pepper, for woolens, 64. 

high culture. 63, 66. 

hops, spent, for cabbage protection, 65. 

late sowing for certain injects, 63. 

linen sheets, for woolens, 64. 

manuring, 178. 

mounding around trees, 64. 

naphthaline cones for cabinets, 65. 

netting, 232. 

oil, 190. 

paper bn^s, for woolens, 64. 

paper cyhnders around cabbage plants, 
etc., 64. 

pennyroyal, of red ants, 65. 

pig-sty drainage, 75. 

printers' ink on paper, for carpets, 64. 

plaster, 231. 

powdered charcoal, 177. 

rotation of crops, 63. 

Russia leather scraps, for woolens, 64. 

sassafras bark, to repel red ants, 65. 

selection of seed, 63. 

soft-soap wash for trees, 64. 

soot, of onion-fly, 178. 

spices, for woolens, 64. 

spirits of turpentine for seed protection, 
65. 

tansy -tea on cucumber vines, 65. 

tarred cloths around trees, 64. 

tar-water, for fruit jars, 65. 

tobacco dust, 65, 190. 

tobacco water, 190, 198, 809. 

wash for preserving herbaria, 65. 

whale-oil soap for repelling curculio, 
65. 
Prickly Leptostylus, 804, 881. 
Printers' ink on paper, a carpet-bug preven- 
tive, 64. 
Prionus imbricomis, 830. 

laticollis. 830. 
Privy-fly, 168, 171. 
Prol)ing burrows for grubs, 58. 



Proceedings Academy of Natural Sciences, 
Philadelphia, cited, 127, 151, 157, 161, 
253, 880(8). 

American Academy of Arts and Sciences, 
276. 

American Association for the Advance- 
ment of Science, 168. 166. 

American Philosophical Society, 87, 212, 
247, 254. 

Boston Society of Natural History, 169. 

Davenport Academy of Natural Sciences, 
809. 

Entomological Section of Academy of 
Natural Sciences, Philadelphia, 247. 

Entomological Society of Pniladelphia, 
16, 81, 87, 116, 161, 176, 286, 828. 

London Entomological Society, 71. 

Western N. Y. Horticultural Society, 11, 
40, 60, 66, 152. 
Proctotrupes, 808. 
Proctotrupidse, 241. 
Progress in economic entomology, 16. 
Promethea, Callosamia, 828. 

moth, 828. 

moths, remarkable attraction of m^<^ 
70. 
Propertius, Nisoniades, 884, 835. 
prostrata, Homalomyia, 171. 
Protection from insect attack, 66-77- 
Proteus, Clastoptera, 285. 

Eudanius, 837. 
proxima, Chlorops, 226. 
pruinella, Anarsia, 151. 
pruni-mahaleb. Aphis, 820. 
prunivora, Grapholitha, 829. 
prunivorclla, Omix, 830. 
Pscnoccrus supernotatus^ 821. 
pseudacaciella, Ar^yromiges, 809. 
Pseudaglo.ssa lubncalis, 840. 
pseudargyria, Leucania, 840. 
Fsila rosse, 46, 49. 
Psocidjc, 65, 161, 816. 
Psocus aceris, 816. 

domesticus, 65, 162. 

from Bucculatrix coooont, 161. 

quictuSj 161. 

semistnatus, 161. 

tritici, 293. 

venosus, 161, 81 
Psvche cited, 5, 20, 28, 72, 81, 9it, 119, 218, 

832(2), 840. 843. 
Psyche plumifera, 88. 
Psylla pyrisuga, 881. 
Psyllidie, 800. 
Psylliodes punctulata, 296. 
Pteromalus? fulvipes, 807. 

hordei, 807. 

parasites on Oscinis, 226. 

puparum, 86. 

sp., 86. 

tritici, 807. 
Ptilodontinse, 187. 
Pulex irritans, 62. 
PulicidsB, 79. 

pulsatoria, Clothilla, 162, 816. 
pulsatorius, Atropos, 298. 
Fulvinaria Innumerabilis, 801, 809, 810. 
pumilionis, Oscinis, 225. 
punctata, Coptocvcla, 806. 

Hyphantria, 806. 

Pelidnota, 807. 
punctatus, Curculio, 247. 

PhytonomuB, 24>-268. 
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puDCtulata, PsjUiodeSy 296. 
Punctured clover-leaf weevil, 247-258. 

an European species, 247. 

cocoon aescribred and figured, 248. 

description and figure, ^47. 

distribution in New York, 252. 

egg described, 249. 

first notice in this country, 247, 249. 

formerly described as P. opimus, 251. 

habits of the insect, 249, 251. 

illustration of the species, 250. 

larva described, 249. 

life-history, 260. 

locality same as clover-root borer, 247. 

not injurious to clover in Europe, 248. 

perhaps not lately imported, 251. 

remedies, 258. 

variety P. opimus described, 251. 
Punoturea flea-beetle, 296. 
Punctures in raspberrv canes, 815, 818. 
Puparium of beet-leaf miners, 204. 

of onion-fly described, 174. 
Pnrpuricenus [humeralis], 297. 
purpuripenois, Gortyna, 115. 
Putnam, J. Duncan, 809. 
pygmea, Capnia, 298. 
ryiades, Eudamus, 887, 888. 
I^raUdidae. 186, 140, 829. 
Pyralid weD-cateri)illar, 829. 
Pyramidal erape- vine caterpillar, 828. 
pyramidoioes, Amphipyra, 828. 
Pyrethrum, alcoholic extract of, 88 

application in fumes, 88. 

application in powder, 87. 

carneum, 86. 

oinerariadfolium, 86. 

effects on insects. 89. 

first used for field insects, 25. 

flea-beetle repelled by it, 40. 

flies killed by it 86. 

f rain-weevil killed by it, 40. 
ymenoptera affected by it, 40. 

increased production of, 848. 

insects destroyable by it, 89. 

lately used for house pests, 86. 

literature of, 40. 

long known, 86. 

mixture improved by standing, 87. 

not dangerous to breathe, 86. 

roseum, 86. 

ieed distributed, 87. 

tea or decoction, 88. 

usefulness not fully known, 87. 

water mixture efficient, 89. 

water solution, 88. 
Fyxgus csspitalis, 886. 

centauras, 886. 

ericetorum, 886. 

maculatus, 836. 

Oceanus, 886. 

Petreius, 886. 

Pbiletas, 836. 

Ricara, 386. 

Bcriptune, 886. 

tessellata, 886. 

Xanthus. 886. 
pjri, PemphiJ^s, 881. 

Scolytus, 810. 

Tingis, 811. 

Xyleborus. 810, 881. 
prrisuga, Psylla, 881. 

FyrrhoGorls, experiments in gmall, with, 
69. 

47 



quadranenlaris. Aphrophora, 285. 
quadrigiobus, Antnonomus, 881. 
quadrimaculatus. Anopheles, 298. 
ouadrivittatus, Capsus, 271. 
Quassia infusion, 59. 
ouerceti, Euclea, 828. 
Quicklime for insects, 268. 
Quietus, Psocus, 161. 
Quince Tingis, 811. 

R« 

Radcliffei, Acronyota, 828. 
Radish-fly, 194-199. 

a doubtful species, 198. 

bibliography of, 194. 

carbouc acid for, 48, 99. 

description of the insect, 196. 

Fitch cited on, 296, 822. 

larva described, 196. 

literature of, 197. 

most injurious of radish insects, 196. 

natural history of, 197. 

other radish insects, 195. 

remedies and preventives, 198. 

resemblance to the root-fly, 196. 
Radish-seed weevil, 196. ^ 

Ragonot, E. L., on CrambidsB, 150. 
rantalis, Eurycreon, 829. 
rapic, Pieris, 8, 9, 89, 59, 86, 189, 194, 240, 

267. 
Raspberry si us, 42. 
Raspberry-stalk g^all-bee, 315. 
Raspberry-twig girdler, 57. 
Rathvon [S. S.], cited, 81, 227, 801. 
Rat- tail larvae, habits of, 218. 
Ratzeburg referred to, 20, 259. 
Reaumur auoted, 14, 69, 218. 
rectus, Sphcnophorus, 254. 
Red ants, remedy for, 62. 

preventive oi, 65. 
Red cedar sbavines to protect woolens, 64. 
Red-humped apple-tree caterpillar, 828. 

prominent, 57. 
Red-legged grasshopper, 882. 
Red-shouldered Sinozvlon, 880. 
Rod-winged black-bira, food of, 105. 
Regents of the University of the State of 

New York, 21. 
Register of Rural Affairs, 64. 
Remedies for insect depredations, 

alum water. 59. 

ammoniacai liquid, 59. 

attracting to lamps and fires, 58, 148. 

attracting to poisoned sweets, 58. 

baits of potato^ etc., for wire- worms, 68. 

barricades against migration, 58. 

beating bushes, 269. 

birds, protection of, 61. 

blue-vitriol water, 59. 

burning garden refuse, 58, 269, 270, 279. 

burning grass, 148. 

burning stubble, 58, 253. 

benzine for carpet-bugs, 59. 

carbolic acid and soap, 59. 

chickens for flea-beeUes, 61. 

copperas-water, 59. 

corrosive sublimate for bed-bugs, 62. 

cresvlic ointment for screw-worm, 62. 

crusning bjr hand, 67. 

cutting off infested twigs, 57. 
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Remedies for insect depredations — Gontin., 
outtine out larva from trees, 68. 
deep plowiDK. 58. 
destroying fallen fruit, 68. 
destroying web-nests, 67. 
digging up cut-worms, 68. 
ditching tor migration, 68. 
ezternunation of English sparrow, 61. 
fish-brine for scale insects, 60. 
fish-oil, 801. 

fowls, for asparagus beetle, 61. 
ffas-lime, 149. 

Eand-picking cocoons and imagines, 57. 
band-pioking eggs and larvae, 66. 
hot water, 69, 179, 198, 269, 288, 807, 517. 
bunting larv» with a lantern, 68. 

iarring, 162. 
:erosene, 162. 
lady-bug colonization, 61. 
lignted candle for fleas, 62. 
lime, air-slacked, 69, 148. 
lime-water, 69. 
linseed oil, 162. 
London purple, 84. 166. 
molasses and London purple for ants, 62. 
molasses and red lead for roaches, 62. 
mustard water, 60. 
packinjg the ground by rolling, 69. 
paper bands, for apple-worm, 68. 
paraffine oil, 46, 179. 
parasitized insects, distribution of,^61. 
Faris green, 25-84, 166. 
plaster. 148. 
plowing under, 149. 
probing burrows for {^bs, 68. 
quassia infusion, 69. 
road-dust, 60, 148. 
rolling the ground, 148. 
scrapmg bark. 162. 
sheep-dip of Buchan & Co., 62. 
sheep pasturing, 60. 
sheep-wash for ticks, 62. 
shelter for nocturnal feeders, 68. 
skunk, protection of, for hop-grub, 61. 
soap, 59, 804, 819. 
soap-suds, 162, 179, 194, 801, 802. 
soot dusting, 60. 
sulphuric-acid water, 69. 
sulphur, lard and kerosene for poultry, 

62. 
sulphur sifter for bird mites, 62. 
sweetened sponge for ants, 62. 
swine, for white grubs, etc., 61. 
tarring the ground for migrants, 68. 
toads in gardens, domestication of, 61. 
tobacco-smoke, 60, 819, S20. 
tobacco water, 59, 802. 
trapping in soap-suds, for flies, 62. 
tree-oeating ana jarring, 57. 
whale-oil soap, 69. 
wood-ashes. 60. 
Remedy for Abbot's white-pine worm, 42. 
acarina on hens, 46. 
ants, 60, 62. 
aphides, 49. 
apple-curculio, 60. 
apple-leaf Bucculatriz, 162. 
apple-root plant-louse, 47. 
apple-tree Dorer, 58, 812. 
apple-tree tent-caterpillar, 56. 
apple-tree case-bearer, 166. 
apple- worm, 85, 58, 60, 68. 
army-worm, 85, 68, 68^. 



Remedy for ash-gray blister-b6«il«, 81^ 

asparagus-beetle, 69, 61, 846. 

autumn tent-caterpillar, 67. 

basket-worm, 88, 67, 87. « 

beautiful wood-nymph, 88. 

bed-bu^, 62. 

bird-mites, 62. 

blue caterpillars of the vine, 88. 

cabbage-butterfly, 89, 62, 69. 

cabbage-caterpiUars, 69. 

cabbage-fly, 47, 62, 192, 199. 

canker-worm, 88, 57. 

carpet-bug, 69. 

carrot-fly, 46, 49, 

celery-fly, 49, 62. 

cherry and pear slug, 60. 

chinch-bue, 68. 

clover-leaf weevil, 268. 

clover-root borer, 68. 

clover-seed midge, 64. '^ 

cockroach, 62. 

codling-moth, 86, 60. ' 

Colorado potato-beetle, 26, 89, 48. 

com curculio, 268. 

corn-worm, 126. 

cotton- worm, 86, 68, 126. 

Croton-bug, 62. 

cucumber flea-beetle, 88. 

curculio. 45, 61, 67, 68. 

currant-borer, 67. 

currant-worms, 41, 46, 66. 

cut-worms, 58, 68. 

dried Crambus, 161. 

eight-spotted forester, 88. 

fir saw-fly, 42. 

flea-beeties, 45, 61. 

fleas^ 62. 

flies in stables, 46. 

"fly" in sheep, 48. 

four-lined leaf-bug, 879. 

garden insects, 61. 

grain-weevil. ^. 

grape-vine flea-beetle, 69. 

grape-vine Tortrix, 66. 

Harlequin cabbage-bug, 40, 68, 869, 870. 

Hessian fly, 68. 

honeysuckle saw-fly, 42. 

hop-vine grub, 61. 

house-flies, 86, 62. 

Indian Cetonia, 288. 

larch aphis, 46. 

larch lappet, 99. 

leaf hoppers, 45. • 

Le Conte's saw-fly, 42. 

lice in henneries, 46. 

lice on cattle, 40, 45. 

margined blister-beetle, 88, 67. 

May-bug. 67. 

mites in henneries, 46. 

mites on birds, 46, 62. 

onionfly, 46, 52, 178. 

parasites on hogs, 46. 

parasites on horses, 45. 

peach-tree borer, 47, 68. 

peach-twig moth, 166. 

pear-slugj 42, 60. 

pea-weenl, 49. 

Phylloxera, 47, 60. 

plant-lice, 40, 61. 

radish-fly, 48, 199. 

raspberry-slug, 48. 

raspberry-twig girdler, 67. 
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Rose-beetle, 227*282. 

apples eaten bj it, 229, 880. 

bibliography, 227. 

characteristics of attack, 281. 

description, 228. 

eaten 07 poultry, 282. 

food-plants, 229. 

ffrape-vines protected from, 844. 

Dand-p?cking remedy, 282. 

natural history, 281. 

plaster preventive, 282. 

preference for roses, 229. 

protecting from, bv netting, 232. 

ravages in Massac nasetts, 280. 

sexual instinct, 281. 

sudden appearance, 281. 

systematic position, 228. 

tansy -water preventive, 282. 

why a serious pest, 228. 
Rose-bug, 45, 67, 284, 808, 807, 816, 817, 818. 
Rose-leaf caterpillar, 57. 
Rose-slug, 42. 
Rose- twig borer, 67. 
roseum, Pyrethrum, 86. 
Rosy Uispa, 881. 

Rotation of crops, benefit of, 68, 190. 
Rough Osmoderma, 880. « 

Round-headed apple-tree borer, 68, 881. 
Rove-beetles, 189. 

Royal Agricultural Society of England, 180. 
rubellus, Lixus, 260. 
rubi, Selandriaj 42. 
rubus-caulis. Figites, 815. 
rufibarbis, Erax, 819. 
ruficeps, Anthomyia, 171. 
rugosus, Oxvtelus, 189. 
Rumsey & Cfo.'s Aquaject, 80. 

Hydronette, 29. 
Rupertsberger's list of Coleoptera, 248. 
Rural Nebraska, cited, 12. 
Rural New Yorker, cited, 168, 221, 257. 
Russia leather scraps to protect woolens, 64. 
Rutheford, John, referred to, 129. 
rutila, Gortyna, 116. 

H. 

Sackeni, Mallota, 211. 
Sacktrttger. 83. 
Saddle-back caterpillar, 828. 
Salem Press cited, 800. 
Salt and lime preventive, 194. 
Samia Cecropia, 72, 328. 
Santos, Colias, 801. 
Saperda bivittata, 297, 806. 

calcarata, 297. 

Candida, 68, 64, 881. 

cretata, 881. 

[Obereal tripunctata, 297. 
Sapromyza (Cblorops) vulgaris, 225. 
Saratogensis, Aphropbora, 285. 
Sargent, H. H., on asparagus beetle, 246. 
saucia, Agrotis, 8, 828. 
Saunders, [William], cited, 127, 162, 227, 283, 
277j 279. 

description of Anarsia lineatella larva, 
158, 165. 

entomological papers of, 19. 

Insects Injurious to Fruits, 289, 271, 281, 
828. 

on pyrethrum, 26, 87. 
Saving to New York by the Fitch reports, 
. 21. 



Sawdust diluent of Pyrethrum, 87. 

Saw-flies, 88, 42. 

Say, [Thomas], cited, 84, 86, 211, 216, 282, 

235, 256, 271, 279, 281. 
Say's Heteropterous Hemiptera, 271, 294, 

806. 
scabra, Osmoderma, 880. 
scalaris, Homalomyia, 171. 
Scale-bug of the orange and lemon, 88. 
Scale-insects, 48, 49, 60, 801, 809, 810. 

Report on (Comstock), 18. 
scandens, Agrotis, 68, 828. 
scapha, Limacodes, 828. 
Scaraba)id», 227, 232, 284. 
Scarred Melolontha, 880. 
Scatophaga ceparum, 178. 
Scelothrix, 836. 

Scent-producing organs in Lepidoptera^ 71. 
Schaupp, F. G., papers on Cofeopteray 22. 
Schiner cited, 179, 207, 208. 
Schizoneura lanigera, 48, 47, 881. 
Schoenherr, 806. 

Schonherri, Pachyrhynchus, 800. 
Schonherr's Weevil, 800. 
Schwarz, [E. A.], on clover-leaf weevil, 252. 
Sciari mail, 219, 880. 
Science Gossip, cited, 211. 
Science, [N. Y. city], cited, 127, 149. 
Scientific American, cited, 44. 
Scoliopteryx libatrix, 840. 
Scolytus pyri, 810. 
Screw-worm, 62, 848. 
scripta, Habrosyne, 840. 
scripturiB, Pyrsus, 886. 
scrophularise, Antbrenus, 9. 

Clonus, 248. 
Scudder and Burgess, 884. 
Scudder, [S. H.], 827(2), 385, 887. 
sculptilis, Sphenophorus, 258-268. 
sculpturatus, Oxytelus, 189. 
Sculptured com-curoulio, 258-263. 

beetle killed by kerosene, 268. 

bibliography, 258. 

curouuo larvse living in com, 260. ' 

description and figjure, 255. 

early notices of injuries, 255. 

first described bv Uhler, 254. 

food-plants of allied species, 260. 

feo^^phical distribution, 258. 
abits of an allied species, 260. 

identified as S. venata, 254. 

injuries in New York, 256. 

injuries underestimated, 262. 

larva probabljr breeds in com, 262. 

later depredations, 257. 

life-history unknown, 255. 

meaning of generic name, 256. 

means of destroying the eggs, 268. 

method of injury, i^6, 257. 

named S. zese by Walsh, 254. 

probably lived in wild grasses, 259. 

pupse, how to destroy, 268. 

received from New Jersey, 254. 

svnonvmy, 258. 

tnought to live in decaying wood, 258. 

wild grasses as its food-plants, 269. 
Scurf V bark-louse, 881. 
scutellaris, Anoplites, 809, 820. 

Odontota, 820. 
Secondary parasitism, 146, 16L 
Seed-cora fly, 199-201. 

bibliography of, 199. 

com as eaten by, 200. 
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Seed-corn fly, description of it, 200. 

doubtful generic reference, 200. 

larva described and figured, 200. 

observed in New Jersey, 199. 

operations of, 200. 

preventives of, 201. 

puparium of, 200. 

transformations of, 200. 
Selandria cerasi, 42, 60. 

rosa), 42. 

rubi, 42. 
Selection in seed may prevent insect attack, 

68. 
Selection of food-plants for oviposition, 67. 
Sembling, 840. , 

SemioteUus destructor, 821. 
semistriatus, Psocus, 161. 
septendecim, Cicada, 831. 
sera, Gortyna, 115, 840. 
Serica iricolor, 880. 
sessilis, Hemiteles, 86. 
Seventeen-year Cicada, 79, 809, 881. 
Sexual attraction,in Heliconia Charitonia,70. 

in Polyphvlla variolosa, 71. 

in Samia Cecropia, 70. 
Sexual difference of molts in Callosamia 
Promethea, 98. 

in Orgyia antiqua, 98. 

in Orgyia leucostigma, 98. 

in Tofype laricis, 98. 
Sexual union through the sense of smell, 70. 
Shade-trees defoliated by Orgyia, 83. 
Shad-fly, 298. 

Shaw, F. G., bag-worms received from, 86. 
Sheep-dip, Buchan k Co.'s, 62. 

Little's, 49. 
Sheep gad-fly, 299. 

maegots, 299. 

pasturing, for apple-worms, 60. 

ticks, 49, 62, 79, 299. 

wash, for ticks, 62. 
Sheldon, Prof. D. S., army-worm from, 818. 
Shelters for capturing nocturnal feeders 68. 
Shoulder-striped Tortrix, 828. 
Sialia sialis, insects eaten by, 104, 234. 
Sigalphus curculionis, 808. 
Signoret, Dr., 824. 
Silphides, smelling-organs of, 69. 
Silvanus Surinamensis, 880. 
silvellus, Crambus, 150. 
Similar wheat-fl^^, 202. 

compared with the deceptive wheat-fly, 
202. 

description of it, 202. 

generic reference doubtful, 202. 

fimited knowledge of it, 202. 

resembles the deceptive wheat-fly, 202. 
similis, Anthomyia, 202. 

Hylomyia, 202, 226. 
Sinea diadema^ 881. 
Sinoxylon basilare, 880. 
Siphonella obesa, 225. 
Siphonophora avensD, 8. 
Sitones Uneatus, 49. 
Sitophilus, 805. 
SkeH}ton-buK, 111. 
Skiff Limacodcs, 828. 
Skunk, as named bv Charlevoix, 75. 

J protection of, for hop-grub, 61. 
e, [E.J, on onion-fly, 172. 
Slender locust-leaf miner, 809. 
Slugs (saw-flies), 42. 
Small snow-fly, 298. 



Smell, sense of, aoutenesB in dogs, 68. 

acuteness in man, 66. 

antennal bristles as orsans of, 69. 

attracting males to hidden females, 70. 

butterflies drawn to chrysalides by, 70. 

capability of cultivation, 68. 

controls oviposition in some insects, 67. 

evidences or location in antennse, 69. 

importance to nocturnal insects, 72. 

in Carabus and Pyrrhocoris, 69. 

location of, in doubt, 69. 

necessary to the bag-worm moth, 73. 

not important to some insects, 74. 

organs of, in Cicada, 69. 
in Coleoptera, 69. 
in Diptera, 69. 
in Lepidoptera, 69. 
in Orthoptera, 69. 
in Pemphigus, 69. 

Promethea motb, showing acuteness of, 70 

sexual union resulting irom, 70. 

united, perhaps, with taste, 69. 

wingless moths fertilized through, 72. 
Smerinthus excsecatus, 827. 
Smicra gigantea, 86. 
Smiiia inomata, 284. 
Smith, Emm a A., investigations of, 17. 

on the stalk-borer, 110, 112. 
Smithii, Hemiteles, 86. 
Smithsonian Institution, 15, 24. 
Smoke, preventive of midge attack, 74. 
Smynthurus hortensis, 822. 
Snapping-bectles, 68, 814. 
Snow-bom Boreus, 298. 

midge, 298. 
Snow-flea, 298. 
Snow, G. C, referred to. 111. 
Snow, Prof. F. H., on localities of moths, 
98, 99, 254, 258. 

on sexual attraction of Phyllophaga, 71. 

on the screw-worm. 843. 
Snow-white linden motn, in Brooklyn, 829. 
Snowy cricket, 816. 
Soap and carbolic acid mixture, 69. 
Soap-boilers* waste preventive, 194. 
Soap on apple-trees, 64, 806. 
Soap remedy, 304, 819. 
Soap-suds, 194, 301, 302. 
Soci6t^ Imp6riale et Centrale d' Agriculture, 

824. f 

Solani, Dorthesia, 286. 
Soluble Phenyle, as an insecticide, 48-50. 

agency for, in the United States, 49. 

analysis of, 49. 

ants destroyed by it, 50. 

arrests attack of celery-fly, 49. . 

destroys aphis, 49. 

directions for use, 49. 

experiments of Miss Ormerod, 48. 

insect attacks checked bv it, 49, 221. 

manufactured in England^ 48. 

poultry vermin killed by it, 49. 

prevents attack of pea-weevil, 49. 

prices at which sola, 50. 

properties of, 49. 

scal^insects killed by it, 49. 

used as a sheep-dip, 49. 

vermin of animals Killed by it, 49. 
Solution of pyrethrum in water, 88. 
Somnus, Nisoniades, 886. 
Soot, 60, 810, 821. 
sororia, Lachnostema, 880. 
Sorsby, Col., on baiting the com- worm, 125. 
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Southern joint-worm, 222. 

tobacco-worm, 822. 
Special Commission of the Ontario GK>Tem- 

ment, on agricultural resources, 19. 
Special crops grown in large areas, 10. 
Species common to Europe and America, 
8, 168, 170, 178, 181, 184, 191, 207. 

introduced from Europe, 8, 240, 244^ 247, 
248. 
speciosus, Glytus, 297. 
Spectre insect. 111. 
Speyer, Dr. A., 886, 836, 889. 
Sphenophorus caryosus, 261. 

immunis, 254. 

panrulus, 261. 

pertinax, 261. 

placidus, 254, 255. 

rectus, 254. 

robustus, 261, 262. 

soulptilis, 258-268. 

venata, 254. 

venatus, 258, 255, 256, 801, 805, 810, 818. 

zesB, 258. 
Sphin^idse, 119, 840. 

or the apple-tree, 827. 

scent-proaucing organs in, 71. 
Sphinx Carolina, 822. 

drupiferarum, 827. 

Gonlius, 827. 

quinquemaculata, 73, 822. 
Spices, for woolen protection, 64. 
Spider-flies, 79. 
Spilosoma Yirginica, 828. 
Spinola), Micropus, 802. 
spinosa, Arma, 881. 
spinosus, Podisus, 881. 
Spiracles of insects, as organs of smell, 69. 
Spirits of turpentine for seed protection, 

65. 
Spittle-insects, 285. 
splendoriferella, Aspidisca, 166, 880. 
Spotted-necked Anomala, 807. 
Spotted Pelidoota, 307. 

tussock-moth, 828. 

•winged wheat-fly, 297. 
Sprague, P. S., on ca'bbage-fly parasite, 184, 

188. 
spretus, Caloptenus, 7, 832. 
Spring canker-worm, 88, 61, 829. 
Sprinkler for Paris green water, 28. 
Sprinkling with water for drawing insects, 

239. 
spumaria. Cicada, 285. 

Philsnus, 285. 
Squash-borer, 47. 
Squash-bug, 89, 68, 816, 322. 
Squash Coccinella, 322. 
Stag beetle, 830. 
Stal cited, 264. 
Stalk-borer (Gortjna nitela), 110-116. 

allied species, 115. 

bibliography, 110. 

bores in garden plants. 111. 

depredations of, 112. 

family habits, 118. 

food-plants, 112. 

generic changes, 115. 
abits of allied species, 115. 
injurious in a potato field. 111. 
larva described, 113. 
moth described, 113. 
natural history of, 114. 
rare in Tioinity of Albany, 114. 



Stalk-borer, remedies for, 115. 

seldom seriously injurious, 111. ^ 
Staphylinida, 187. \ 

Staphylinide^ smelling organs oi^ 69. 
Staphylinus cinnamopterus, 188. 
State Entomologist oi Illinois, 16, 17. 

Entomologist of New York, 1, 828. 

Entomologist of Missouri, 16. 

Horticultural Society of Iowa, 287. * 
States moving for State Entomologists, 21. 
Stenobothrus, smelliug organs of, 69. 
Stephens, [J. F.], cited, 81, 88. 
Stemidius alpha, 331. 
Stictocephalus inermis, 284. ^ 
stimulea, Empretia, 828. ' 
Stmkhom fungus, 69. 

St. Lawrence county, Crambus caterpillars I 
in, 100. ' 

St. Lawrence Republican cited, 99, 127» 186. 
Stomoxys oalcitrans, 299. 
Strachia histrionica, 264. 

omata, 270. 
stramentoM, Gk>rtyna, 115. 
Strawberry crop, a large, 12. 

Drosophila, 219. 

-root Dorer, 155. 

-worm, 42. 
Straw encasement remedy, 804. 
Streaked Thecla, 827. ' 

Strepsiptera, an Order named by Kirby, 79. 
Stretch, |^. H.], 828(2). 
strigosa, Thecla, 827. 
Striped blister-beetle, 88, 57, 822. • 

Dlistering-fly, 822. 

cucumber-beetle, 83, 244, 881. 
Striped flea-beetle, 60, 810. 
Sturtevant, Dr., on cloTer-leaf weeril, 258. 
Stylopidas, 79. 
Stylopyga orientalis, 62. 
suDgotbica, ACTotis, 840. 
subjuncta^ HiMena, 58. 
subsi^ana, Ennomos, 829. 
subspmosus, Macrodactylus, 57, 887, 807, 

330. 
Sugaring for moths, 114. 
suis, Haematopinus, 48. 
sulcans, Anthomyia. 207. 
Sulpho-carbonates for Phylloxera, 60. 
Sulphuric-acid waters, on bi^y plants, 59. 
Sulphur, lard, etc., for poultry, 68. 
Sulphur sifter, for bird mites, 62. 
supemotatus, Psenocerus, 821, 881. 
Superphosphates as preventive, 190, 198. 
Supposed arm j^- worm invasion, 127. 
Suriace caterpillars, 271. 
Surinamensis, Sylvanus, 40, 880. 
Survey of the County of Washington, 89$. 
Swan, Robert J., on clover-leaf weevil, S68. 
Sweetened sponge, for ants, 62. 
Sweets for destroying insects, 110. 
Swine, for the white-grub, 61. 
Swinton, A. H., on scent-producing orgSDS 

in moths, 71. 
Sylvanus Surinamensis, 40. 
sylvatica, Clisiocampa, 828. 
sylvaticana. Argyrolepia, 300. 
Synopsis of American Wasps (de Saussnre), 

172. 
Synopsis of Lepidoptera of N. A. (Morns)f 

81 87 
Syrphidie, 168, 211. 
Syrphus fly, 302, 818. 
Systema Antliatomm (Fabrioios), 81L 
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Sysiema Natara (Linn8BU8)yl91, 282, 239. 
Sjatematic ReyiaioD of American Butterfliea 
(Soudder), 885. 

T. 

Tabanaa genua, 191. 

Tachina, an undetermined apeoiea, 145. 

Tachiniase, 145. 

Tachina egss on yiolet Nephelodea, 108. 

taBniopus, Oscinis, 225. 

Tansy tea to protect cucumber vinea, 85. 

water preventiye, 282. 
Tar liauidsl 52. 

Tarrea cloths to protect from canker-worms, 
64. 

paper aa preyentiye of Drosophila, 
221. 
Tarring the ground for migranta, 58. 
taraata, Hjlemyia, 171. 
Tar-water, for fruit jars, 65. 
Taaobenburg, Dr., cited, 270. 
Taasel-worm, 121. 

Taste and smell perhaps united in some in- 
sects, 69. 
taurina, Ceresa, 881. 
Tea or decoction of pjrethrum, 88. 
Telamone, 800. 
tenaz. Enatalis, 212. 

Helophilus, 212. 
Tenebrionides, smelling organs of, 69. 
Ten-lined potato-beetle, 822. 
TenthridinidsB, 42. 
Tephritis onopordinis, 49. 
Tephrosia, scent-producing organs in, 72. 
Teraa Cinderella, 829. 

maliyorana, 829. 
Terentius, Nisoniadea, 884. 
Terminal bud-worm, 121. 
tessellata, Pyrgus, 886. 
teatacea, Glastoptera, 285. 
Tethys, Daimia, 886. 
tetracantha, Homalomyia, 171. 
Tettigoniide, 800. 
textor, Hyphantria, 806, 828. 
Thaxter, [«.], cited, 99, 107, 827, 828(10), 840. 

on apple-tree insects, 827, 828, 829. 
Thecla stngosa, 827. 
" The cut-worm," 22. 
Thelia bimaculata, 284. 

binotata, 281. 

cratsegi, 284. 

uniyittata, 284. 
Thirteen-year locust, 881. 
Thomas, [Dr. Cyrus], cited, 104, 116, 228, 
288, 237. 289, 264, 266, 291, 880. 

Reports of, 17. 
Thomas, J. J., aphides from, 817. 
thoracica, Cecidomyia, 297. 
Thorn-apple leaf-mmer, 880. 
Thorn-bush tree-hopper, 284. 
Thorn curculio, 881. 
Thousand-legged worm, 807. 
Thraso, Pyrsus. 886. 
Three-banded Thrips, 808. 
Three-lined leaf-beetle, 82, 244. 

potato-beetle, 296, 822. 
Thripids, 79. 
ThripididsB, 808. 
Thripa cerealium, 808. 

spf ., 882. * 

tritici. 808. 
thoiella, ^ucculatriz, 162. 



thyridopterigis, Hemitelesf, 85. 
Thyridopteryx ephemeneformis, 88, 57, 72, 

81-87, 828. 
Thysanoptera, an Order of Haliday, 79. 
Thysanura, an Order of Latreille, 79. 
tibialis, Oscinis, 225. 
tibicen. Cicada, 881. 
Tibullus, Nisoniadea, 885. 
Tile-homed Prionus, 880. 
tiliaria, Hybemia^ 72, 829. 
timida, Anthomyia, 195. 
Tinea granella, 299. 

iriaella, 808. 

pellionella, 64. 
Tineidffi, 4, 151, 152, 168. 829. 
Tineina.. Food-plants of (^Chambers), 4. 

of North America (Chambers), 81, 151, 
157. 
Tingide, 811. 
Tingis arcuata, 811. 

cydonisB, 811. 

juglandis, 811. 

pyri, 811. 
Tipuia genus, 191. 
Tipulide, 297. 
tipuliformis, ^geria, 8. 
Tischeria malifoliella, 880. 
Tityrus, Eudamus, 887. 
Tmetocera ocellana, 829. 
Toad, a collector of beetles, 61. 
Toads in gardens, domestication of, 61. 
Tobacco-dust for protecting carpets, 65. 

-dust preyentiye, 190. 

smoke, 60, 819, 820. 

water, 59,. 190, 198, 802, 809. 

worm, 56. 
togata, Cecidomyia, 297. 
Tolype laricis, 87-99. 

yelleda, 828. 
Tomato sphinx, 119. 

worm, 822. 
Torch for attracting moths, 125. 
Tortoise-beetles, 88, 57. 
Tortricidffi of the apple-tree, 829. 
Transactions of American Entomological So- 
ciety, cited, 22, 84, 145, 157, 168, 228, 
829(8), 880. 

of Entomological Society of London, 
88, 169. 

of Kansas Academy of Science, 71, 248. 

of Kansas Board of Agriculture, 227. 

of New York State Agricultural Society, 
4, 6, 40, 87, 172, 176, 184, 191, 194, 201, 
202, 221, 227, 239, 241, 258, 254, 256, 
271, 278, 281, 291. 298, 294, 296, 297, 
298(2), 299(2), 800, 802, 806(4), 808(2), 
809, 310, 314. 815, 816, 817(2), 820(8), 
82K2), 828, 824. 
Trapping nouse-nies in soap-suds, 62. 
Trea^ Mrs. Mary, on the corn-worm, 116, 

122. 
tredecim. Cicada, 831. 
Tree beating and jarring, 57. 
Tree-hoppers, 79, 288, 818, 819. 
Trelease, [Wm.], on corn-worm, 120. 
Tremex Columba, 804, 880. 
Trichocera bnimalis, 298. 
Trichogramma? fratema, 808. 

orgyiie, 803. 
Trichoptera, an order of Kirby, 79. 
triferana, Lophoderus, 829. 
trifolii, Hylastes, 8, 247. 

Mamestra, 8. 
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trilineata, Lema, 82. 

Trimblo, [J. P.], on radish-fly lanrsa, 194. 

tripunctata, Oberea, 57. 

Saperda, 297. 
tristis, Anasa, 63. 

LachDosterna, 880. 
tritioi, Agromvza, 226. 

Diplosia, 6, 188. 

Petromalus?, 807. 

Psocus, 298. 

Thrips, 808. 
Trogosita Dana, 880. 
TrupaDea apivora, 318. 
Trypeta (Rbagolites) pomonella, 880. 
Turdus migratorius, 105. 
Tamip tlea-beetle, 244. 
Turnus, Papilio, 827. 
Taraus swallow-tail. 827. 
Tarpentine spirits, tor protecting seeds, 65. 
twelve-pun ctata, Crioceris, 244. 
Twig-girdler. 831. 
Two-marked tree-hopper, 281-288. 

described and figured, 282. 

Dorthesias of Fitch are egg-coverings of, 
286. 

egg-coverings described, 288. 

egg-coverings mistaken for insects, 285. 

eggs of the insects, 286. 

food-plants, 287. 

infests a bitter-sweet, 281. 
' may be driven from vines, 288. ., 

natural history of, 287. 

nature of the egg-coverings, 284. 

noticed bv Dr. Titch, 819. 

original oescription of Sayf 282. 

other tree-hoppers, 284. 

oviposition of, 288. 

remedies and preventives, 288. 

removal of c^g-coverings, a remedy, 288. 

wax secreteaby Homoptera, 284- 
Two-spotted tree-hopper, 2W. 
Tyloderma fragarise, 155. 

U. 

Uhler, P. R., cited, 258, 254, 264, 267, 271, 
279, 285, 287. 288, 881, 844. 

uliginoselius, Crambus, 150. 

Ulke. Mr. [U.], on the asparagus-beetle, 240. 

Unaaorncd tree-hopper, 284. 

Uncertain snapping-oeetle, 880. 

undatus, Crambus, 151. 

Undescribed species of insects, 13. 

Unequaled biological collection in the Mu- 
seum at Cambridge, 24. 

unicolor, MucrobaHis, 82, 57, 331. 

unicornis, Coelodasys, 137, 328. 

Unicorn prominent, 328. 

unipuncta, Leucania, S3, 53, 58, 100, 131, 
184, 146. 

univittata, Thclia, 284. 

Unstable drab-moth, 328. 

Ursula butterfljr, 827. 

Ursula, Limenitis, 827. 

U. S. Entomological Commission, 2, 20, 25, 
81, 85, 37, 126. 
National Museum, insects in, 24. 

Utilization of entomological study, 15 

V. 

Vagabond Crambus, 127-149. 
abundance of the moths, 140. 



Vagabond Crambus, alarm excited by the 
attack, 188. 
associated with Nephelodes violans, 149. 
Calosoma calidum preying on it, 128. 
caterpillar described, 184. 
cessation of ravages, 186. 
characteristics of attack, 181. 
cocoons abundant at Watertown, 186. 
cocoon described, 187. 
common name of species, 189. 
delayed pupation, 187. 
description of the moth, 141. * 
eggs described, 141. 
family characteristics, 139. 
first notice of occurrence, 127. •' 
galleries of caterpillars, 129. 

fatherings of caterpillars, 182. 
illed by rains, 128. 

larvse difficult to rear, 185. 

larvse from Potsdam, 185. 

meadows infested, 180. 

narrative of observation, 128.^ 

natural enemies, 144. 

observed at Morley, 129. 
at Potsdam, 130. 
in Jefferson county, 1 85. .' 
in Oswego county, 185. ? 

parasites, 145. 

pastures denuded, 180. 

present condition of pastures, 148. 

preventives and remedies, 148. • 

probabilities of future aticMik, 147. - 

progress of attack, 181. 

pupa described, 188. ., 

remedies, 181. 

r6sum6 of life-history, 144. * 

secrecy of feeding. 181. 

species determine, 138. ^ 

species in doubt, 184. \ 

young larvsD described, 14S.\ 
Valenciennes, M. A., 824. ^ 

Van Benthuyscn, C, printer to the Leg^sl**) 

ture, 294, 295. 
Vanessa, smelling organs of, 69.J 
Variegated cut-worm, 828. 
variolosa, Macronoxia, 330. 

PolyphvUa, 71. 
varius, Anthrenus, 299. 

Anthribus, 259. 
vastator, Oscinis, 224. 
Vattemare, M., 324. 
Vegetable spermaceti, 284. 

wax. 284. 
Velleda lappet-moth, 828. 
velleda, Tolype, 828. 
venata, Sphenophorus, 254. 
venatus, Sphenophorus, 258, 255, 256, 801, 
805, 310, 818. 1 

venosus, Psocus, 161, 816. 
vcntricoaus, Ncmatus, 8. 
Veratrum album, 40, 

viride, 43. 
verbascoidcs, Hadena, 840. 
verellus, Crambus, 150. 
Vermin on domestic animals, 48, 49.' 
vernata, Anisopteryx, 11, 83, 829, 
Vers k queue, 213. 
Vespa maculata, 380. 

vulgaris, 830. 
Vespidae, resemblance in, 172; 
Vestal Corycia, 829. 
vestaliata. Corycia, 329. 
vibumi, Dorthesia, 285, 286. 
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vicina, Pegomyia, 209. 

Tillosam, Elaphidioo, 880. 

Vinegar-flj, 200. 

Yineland Weekly, N. J., oited, 116. 

Vineyards, lar^e Califomian, 21. 

Tiolaceoas, Penlampas, 146. 

Violet Nephelodes (N. violans), 99-110 

associated with Crambas, 99. 

bibliog^rapby of, 99. 

caterpillar described, 100, 102. 

caterpillars in Illinois, 104. 
Missouri, 108. 
St. Lawrence county, 100. 

cut-worm, habits of, 108. 

diseased larvae, 105. 

distribution of, 108. 

eaten by birds, 105. 

failure to rear larrse, 101. 

f geographical distribution of, 108. 
arvs described, 100, 102. 

Miss Clarkson on, 100, 101. 

moth described, 106. 

natural history of, 108. 

notes on laryal occurrence, 108. 

parasites of, 101, 109. 

rodurine infesting, 101. 

possibly a variety of N. minians, 107. 

preventives of, 110. 

published notes on, 104. 

pupa described, 108. 

ranty of, usually, 107. 

remedies for, 110. 

worn condition of the moth, 107. 
Virgilius, Nisoniades, 884. 
Virginia ermine-moth, 828. 
Virginica, Ctenucha, 817. 

Spilosoma, 828. 
Titifouse, Pemphigus, 822. 

Phylloxera, 4. 
vittata, Gantharis, 800. 

Diabrotica, 881. 

Epicauta^ 88. 

Orchestns, 195. 
vituli, Haematopinus, 48. 
Yolucella, 212. 

Tomitoria, Calliphora, 69, 170, 299. 
Voracity of Sphinx quinquemaculata, 78. 
vulgaris, Chlorops, 225. 

Sapromyza, 225. 

Vespa, 880. 

W. 

Walker, (T.], cited, 211, 218. 
Walking;-sticks, 79, 111. 
Walnut insects, 8. 

Walsh, [B.D.], cited, 8, 85, 188, 160, 161, 171, 
172, 219, 227, 258, 254, 255, 257, 258, 264, 
291, 828(2), 830, 831(8), 844. - 
writings of, 16. 
Walsh-Riley cited, 81, 110, 116, 227, 289, 271, 

281. 
Walsiogham, Lord, cited, 157, 168, 808, 829, 

880. 
Wanzenartigen Insecten, cited, 264. 
Warringtonellus, Grambus, 150, 151. 
Wash for preserving herbaria, 65. 
Wasps, enect of pyrethrum on, 40. 
resemblance of Syrphidte to, 168. 
smelling organs in, 69. 
Watertown Daily Times, 127, 140. 
Watson, George G., insects from, 252. 
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Watson, W. G., on black ant, 821. 

Weaver^ 828. 

Weevil in seeds from the Patent Office, 804. 

wrong name for wheat-midge, 810. 
Weidemann (should be Wiedemann), Ifil. 
Weismann, Dr. August, 841. 
Wendell, G., Legislative Printer, 295. 
Westcott, [0. S.J, on Noctuidie, 840. 
Western Diptera (Uhler), cited, 211. 
Westwood, [J. 0.], cited, 172, 178, 289,1248, 
248, 284, 824. 

researches of, referred to, 20. ^ 

Whale-oU soap, 65, 809. 
Wheat-bulb worm, 844. 
Wheat-fields, large, 12. 
Wheat-fly, 297, 298. 
Wheat insects, 800, 820. 
Wheat-louse, 298. 
Wheat-midge, 6, 8, 9, 201, 224, 295, 805, 806, 

808, 810, 811, 818, 814, 816, 821. 
Wheat seeding in New York, time of, 68. . 
Wheat-stem €j, 226. 
Wheat-stem maggot, 221-227. 

bibliography of, 221. 

common name of this and other insects, 
226. 

description and figure of, 228. 

difiicult to controL 227. 

imperfect knowledge of Oscinids, 225. 

larva described ana figured, 222. 

literature of, 228. 

mistaken for joint-worm, 222. 

nature of attack, 222. 

occurrence in Missouri, 224. 

preventives, 227. 

pupal form of, 222. 

similar flies in Europe, 224. 

time of appearance, 222. 

unobserved for several years, 224. 
Wheat-thrips, 808. 
White-ants, 79« 801. 
White-faced hornet, 880. 
White flower-cricket, 882. 
White grub, 54, 61. 
White-nned sphinx, 119, 827. 
White-markea tussock-moth, 88, 61, 64, . 

828. 
White-pine worm, 42. 
Whitman Fountain pump, 80. 
Wiedemann cited, 191, 211. 
Wild-cherry leaf miner, 880. 
Wild-crab, 10, 77. 

Williston, S. W., cited, 212, 215, 216, 217. 
Wingless female moths, 64, 72. 
Winter Insects (Fitch), 298, 828. 

musketoe, 298. 
Wire-worms, 68, 296, 822. 
Wisconsin moving for a State Entomologist, 

21. 
W-marked cut-worm, 828. 
Wood-ashes, 26, 87, 60. 
Writings of economic entomologists, 15. 

X. 

Xanthus, Pyrgus, 886. 

Xyleborus pyri, 810, 881. , 

Xylina antennata, 187, 828. 

Bethunei, 828, 841. 

cinerea, 187. 

disposita, 841. 

petulca, 84L 
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Y, 



Yellow iacket, 880. 
Tellow-fegsed barley-fly, 807. 
Yellow-necked apple-tree caterpillar, 57,.820y 

828. 
ypsilon, Agrotis, 8, 68. 
Vpsolophus coatubemalelluB, 829. 

malifoliellus, 829. 

pomotellus, 829. 



Z, 

zesB, Anthomyia, 199-201. 

SphenopnoruB, 258. 
zeas, Antbomyia, 199, 200. 
ZeUer, Prof., cited, 127, 149, 161, 168, 157. 
Zetterstedt, 207, 208. 

Zetterstedv 8 Diptera Scandinafis cited, 179. 
ZoOlog.- Botan. Society of Vienna, 194. 
Zoological Magazine, 185. 
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i. 33. 
film, pDh„ 

Apule, 3, 4. 10, 11, 23, S3. 3S. *9, SS, SI, TT, 
M, 98, 165, 157. Ul. lea, ■Hi, S31, 3I>. SSO, 
sift, 300. 308, SIM, 308, 808, 810, 812, 314, 
S16. 317. 318, B2D. 

Apricot, 8*. 310. 

iquaticis luiuuB, SG9. 

Arhor »Tt». 7a, 80, 81. 

Arotium lappa, SOB, 286. 

uietiiiiiin, Cicia, 120. 

uUmiMufoUa, Ambrosia, 111. 

Aih, SOS. 

AipingUB, 9, StO, Mi, 246, £46. 

Arter. 112. 



Barley, 826, 304, 307, 31 3. 



Beets, 183, 203. 
Birch, 21S. 
Bittersweet, 277, S 
Blackberrr, SIG. 



rk..._, _ _. 

Burdock, lie, 209. 288. 
BumiDB-bQab, 277. 
Buttenlut, 287, 808, 319. 

C. 

Cabbage, 9, 31, 39, 40, S2, fifi, BS, G», flO, S4, 

85, 183, 184, 208, 264, 270, 810, 312. 
Calamagrostis CBnadsuais, 269. 
Canada tbistle, 320. 
Cutadeasis. CalamagroBtis, £09. 

Cercis, 287. 

Sambucus, 230. 
CandTluft, SO. 
capriloliuDi, Abia, 42. 
Cwtor.beaD, 112. 



Cauliflower, 91, SS, tS4, ISO, 207. ' 

Cedar, 182. 

Celaatma Boandeiii, 381, IBS. 

Cercia Caaadenus, 387. 

OheDopodium, 112. 

Cherry. 8, 13, 28, 68, 77, 84, SM, MO, > 

808, aiB, 817, 818. 
Chick-pea, 120. 
Choke- cherry, 84. 
Chrysuithemiiiii, 277. 
Cicia BrieliDum, 120. 
oiDDBmomea, Roaa, 231). 
Cianamon rose, 229. 
Cinquefoil, 321. 

Cloier, 54, 103, 119, 248, 277, 308. 
Cockle-bnr, 112. 
Coftee-leaf. ISI. 
Columbme, 115. 
Common lociiBt. 817, 820. 
Common pea, 277. 
comraanis, PbraEmites, 269. 
Compaiits, 188, 204, 211. 
ConTolmlus, 308. 
Com, 7, 104, 112, 199, S29, 286, 288, 264, S( 

261, 289, 302, 805. 817, 818, 321. 
Cotton, 7, 12, 86, 117, 236. 

iftrjB. SO, 287. 
encumber, 86, 277, 307. 
Currant, 41, 63, 112, 271, 277, 821 
cjDoiuroides, Sputina, 269. 

D. 

dactTloides, Tripsaoum, 26B. 
DabUa, 112, 277. 
Daisy, £80. 
Day-lily, 277, 278. 
Deutiia, 277. 



Elder, 132, 230, 318. 

Ehn, 8. 88, 84, 81, 98, 229, 8 

Eupatorium, £87. 



Fresh-water oord-grasa, 16>, 



CratiCEUB, 43. 
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G. 



Geranium, 49, 276, 277. 

glabra, Rhus, 280. 

Gladiolus, 120. 

Gleditscbia triacauthos, 817. 

Golden-rod, 118, 284. 

Gooseberry, 42, 277. 

Grape, 8, 4, 11, 83, 47. 56, 68, 108, 217, 229, 

266, 287, 288, 807, 817, 820, 821. 
Grass, 8, 88, 54, 61, 101, 103, 182, 144, 229, 

269. 

H. 

Hearts-ease, 112. 
Helianthus, 119, 2;i. 
Hemlock, 84, 88. 
Hemp, 120. 
Henbane, 120. 
Hickory, 112. 
Honey-locust, 817. 
Honeysuckle, Tartarian, 42. 
Hop, 61, 819. 820. 
Hop-tree, 287. 
Horse-chestnut, 83, 64, 98. 
Horse-weed, 116. 
Hyoscjamus niger, 120. 



I. 



Idsus, Rnbus, 814.\ 
Indian rice, 269. 
Ivy, 43. 



June grass, 144. 



J. 



L. 



labmsca, Vitis, 322. 
lappa, Arctium, 209, 286. 
Larch, 46, 84. 87. 
Lemon, 88, 48. 
lentago, Viburnum, 286. 
Lettuce, 277. 

Leucantbemum yulgare, 280. 
Lichens, 161. 
Lilac, 70. 
Lily, 112. 
Lime, 43. 
Linden, 84, 829. 
Locust, 84, 287, 809, 811. 
London-pride, 277. 
Lucerne, 121. 

M. 

Madura aurantiaca, 801. 

mahalcb, Prunus, 820. 

Maple, 84, 161, 801, 808, 810, 816. 

Medicago sativa, 120. 

Milk-weed, 112. 

Mint, 277. 

morbosa, Sphaeria, 808. 

Moming-gloiT, 277. 

Mushrooms, 220. 

Mustard, 60, 267, 810. 



N. 



Nectarine, 808. 



niger, Hyoscyamus, 120. 
nigrum, Ribes^ 271. 
Noreboracensis, Vemonia, 286. 

Oak, 8, 4, 84, 111, 229, 286. 

Oak gaUs, 161. 

Oats, 7, 12, 814. 

Onion, 52, 66, 172, 181, 807. 

Orange, 88, 48, 49, 60. 

Osage-orange, 84^ 801. 

P. 

Parsnip, 277. 

Passion-vine, 40, 70. 

Peach, 8, 11, 49, 58, 112, 162, 216, 229, 285. 

Pear, 8, 28, 42, 58, 84, 217, 230, 280, 814. 

Peas, 82, 49, 120, 229, 281. 

Pepper, 120. 

Petunia, 119. 

Phlox, 277. 

Pbrasrnites commnnis, 259. 

Pie-plant, 260. 

Pig-weed, 277. 

Pine, 8, 42, 87, 90. 

Pink, 277. 

Plantain, 277. 

Plum, 8, 28, 51, 65, 84, 152, 217, 229, 806, 808, 

810, 811, 820. 
Polygonum, 112. 

ampbibium, 260. 

aviculare, 108, 104. 
Poplar, 84. 

Potato, 7, 12, 25, 27, 82, 68, 112, 229, 800, 805. 
PotentUIa, 821. 
Prunus mahaleb, 820. 
Ptelea trifoliata, 287. 
Pumpkin, 120. 



Quince, 28, 84, 811. 
quinquefolia, Ampelopsis, 88. 

R. 

Radish, 48, 60, 188, 194, 208, 267. 270. 277 807. 

Rag- weed, 112. 

Raspberry, 42, 217, 277, 814, 815, 818. 

Red-bud, 287. 

Red cedar, 84. 

Red currant, 277. 

Reed-grass, 259. 

Rhaphanus sativus, 208. 

Rhubarb, 112, 260. 

Rhus glabra, 280. 

typhina, 280. 
Ribes nigrum, 271. 
Rosacea;, 77, 229. 
Rosa cinnamomea, 229. 
Rose, 229, 280, 278. 
Rubus Idaeus, 814. 

strigosus, 814. 
Rumcx Brittannica, 248. 
Ruta-baga. 267. 
Rye, 226, 818. 



S. 



Salvia, 112. 

splendens, 887. 
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Sftznbacus, 162. 

Canadensis, 280. 
Batiya, Medicago, 120. 
aatiyas, Raphanus, 208. 
BcandenSy Celastrus, 281 , 236. 
Shad-bush, 816. 
Slum, 260. 
Sloe, 819. 
Snapdragon, 277. 
Soapwort, 5?r7. 
Solan um dulcamara, 286. 
Solidago, 118, 284. 
Spartina cjnosuroides, 259. 
Sphaeria morbosa, 808. 
Spinach, 112. 
Spirsea, 112. 
splendens. Salvia, 887. 
Spruce, 84. 
Squash, 120, 229, 277. 
Strawberry, 12, 155, 287, 807. 
Btrigosus, Kubus, 814. 
Btrumarium, Xantbium, 112. 
Sumach, 280, 277. 
Sweet Alyssum, 60. 
Sweet-pea, 277. 

T. 

Tanacetum Tulgare, 803. 
Tansy, 277, 808. 
Tartarian honeysuckle, 42. 
Thistle, 115. 

Canada, 820. 
Thorn, 77. 
Thuja, 162. 
Tobacco, 120. 

Tomato, 58, 64, 73, 112, 120. 
Tree-trefoil, 287. 
triacanthos, Gleditschia, 817. 
trifida, Ambrosia, 115. 



trifoliata, Ptelea, 287. 

Tripsacum dactyloides, 259. 

Turnip, 40, 46, 60, 65, 185, 189, 192, 194, 220, 

264, 267. ' 
typhina, Rhus, 280. 



Umbellifers, 168. 



U. 



Y. 



Vemonia Noreboracensis, 286. 
Viburnum lentago, 286. 
Virginia-oreeper, SZ. 
▼it». Arbor, 72, 80, 84. 
Yitis labrusca, 822. 
vulgare, Leucanthemum, 280. 
vulgare, Tanacetum, 808. 

W. 

Walnut, 8, 806. 

Water-parsnip, 260. 

Wheat, 6, 12, 68, 112, 201, 202, 221, 228, 289, 

802, 808, 811, 818, 820, 821. 
Wiegelia, 277. 
Wild-cherry, 88. 
Wild-crab, 10, 77. 
Wild-grape, 822. 
Wild plum, 820. 
WiUow, 161, 806, 815. 

X, 

Xantbium Btrumarium, 112. 

Z. 
Zizania aquatica, 259. 
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ERRATA. 



Page 1 8 ^ line 1 8 ^ to9 tl 

Page 18, line 4, for and read and. 

Page 20, line 19, for Ratz- read Ratze-. 

Page 25, line 5, dele 5. 

Page 48, line 28, for wooly-apple louse read wooly apple-louse. 

Page 45, line 7, for curetdumidcB repd CurculionidcB. 

Page 58, line 6, for ChriedbotkriB read Chrysobothrit, 

Page 87, line 88, for ii read iii. 

Page 99, line 9, for Gnenee read Q>uen6e. 

Page 108, line 40, and page 229, line 28, for omniverous read omnivorous. 

Page 115, line 2, for Oartyra read Oortyna, 

Page 126, line 4, after page insert 148. 

Page 127, line 14, for Ogs. read Ogd. 

Page 171, line 85, for dleathoe read Alcaihoe. 

Page 172, and page 206, last lines, for X read f. 

Page 191, line 9, for WRXDEMAmr read Wisdbhann. 

Page 199, line 87, for AxrTHOMTiDiB read Anthoictiidjb. 

Page 204, beneath left-hand figure insert a, and beneath the other, h. 

Page 248, line 10, for Popenoo read Popenoe. 

Page 258, line 5, for Sturtevent read Sturtevant. 

Page 272, line 2 from bottom, for decidely read decidedly. 

Page 285, line 10, for pardlela read paraUela, 

Page 801, line 24, for auriantiea read aurantituki. 

Page 829, line 28, for contubemalallus read contubemalellus. 

Page 830, line 31, for Macronozia read Polyphylla. 

Page 330, line 87, for Flat-Jieader read Flat-headed, 

Page 881, line 8, for Stemidius read Liopus. 

Page 881, line 4, change to Lepturgus facetus Sat. Omotful Lepturgia, 
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